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day he will 


buy chemicals 


R&H will cooperate then as now 


HE boy of today is the buyer 
‘Fa tomorrow. He will receive 
training that will season his judg- 
ment, and enable him to evaluate 
sources of chemical supply 

R & H will receive his approval, 
as it has yours. The policy which 
has won the support of 
far seeing industries 
will be in effect. For it 


is a policy whose fundamentals are 
sound, and therefore unchangeable. 

To manufacture chemicals of 
unquestionable quality . , . . to 
apply our knowledge of chemical 
uses and application for the bene- 
fit of our clients . . . is the creed 


of R & H. It works to 
Riff the profit and prestige 
of our many customers. 


“Whe Building on a foundation laid in 1882 


ROESSLER &HASSLACHER CHEMICALC. 


10 East 40th Street, New York, N. Y. 


R & H cooperdtes through its Laboratories with: 
RUBBER, CASE HARDENING, PLATING, 
BLEACHING, TEXTILE, PAPER, CERAMIC, 
REFRIGERATION, SOLVENTS, and other industries 
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THE L & N POTENTIOMETER PYROMETER 


Actual width of chart is about 10 inches 


\ HILE the temperature being measured 

remains constant, the detecting finger of 
the L & N Potentiometer Pyrometer points dead 
ahead. In this balanced position, it clears the 
powerful levers at its right and left, and the big, 
motor-driven instrument records a constant tem- 


perature. 
_ If the temperature falls or rises, the metal finger swings 
instantly left or right. The corresponding levers are en- 


L& N Catalogs list these Poten- gaged. The machine promptly records at the new tem- 
tiometer Pyrometers for auto- perature position. The detecting finger again swings to 
matic temperature control, for center. 

recording and for indicating. The detecting finger has only one duty, to point “‘low, 
Special bulletins outline their balance or high.”’ It performs that duty supremely well. 
application to various indus- The powerful motor-driven machine has only to obey. It 
tries. Write for Catalog 87-K does so positively. The result is a different pyrometer, the 
and state your problem. most accurate, most dependable in industry. 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 
Branch Offices : Cleveland Chicage Houston Los Angeles San Francisco 


LEEDS & NORTHRUP 


L&NPotentiometer Pyrometers—Different from All Others—Most Accurate In Industry 
For Indicating, for Recording, or for Automatically Controlling Temperatures 
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ARMCO_ 


INGOT IRON |. 


The Uniform 
Enameling Iron 


AR-SIGHTED enamelers, desir- 

ing uniform vitreous enameling 
sheets, uniform performance, inva- 
riably turn to ARMCO Ingot Iron. 


Here they get consistent qualities— 
clean sheets, virtually degasified, 
homogeneous, uniformly pure, ductile, 
flat, evenly sheared, and accurately 
rolled to gage. 


Then, too, there is that velvety, 
enamel-gripping surface, so character- 
istic of ARMCO Ingot Iron enameling 
sheets. 


Possibly you will want us to work 
with you in solving your metal prob- 
lems. Just call on the office nearest 
you. 


Greater Savings in the plant 


° ‘ 
and Readier Acceptance of the 

Finished Product. 
Back of this familiar sym- yf 
bol is nearly thirty years ; 
experience in. the O THE AMERICAN ROLLING MILL COMPANY f 
ture of special analysis iron 
and steel sheets a plates. Executive Offices, Middletown, Ohio 
When you seek a rust- 
resisting, low-cost meta! be sure Export—The ARMCO International Corporation 
to see this triangle and the 4 
words “ARMCO Ingot Iron.” DISTRICT Chicago Detroit Pittsburgh 
It is your assurance of depend- OFFICES: Cincinnati New York St. Louis 
able, economical service. a Cleveland Philadelphia San Francisco 
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Red, Blue, Yellow, Black, Orange, 
Green, etc.—each and every 
HOMMEL COLOR perfectly in- 
terprets the modern ensemble 
trend—adds that touch of distinc- 
tion to your product. For purity, 
strength, brilliancy, absolute de- 
pendability and perfect matching 
qualities, HOMMEL COLORS are 
the standard. If you have a color 
problem of any kind, submit it to 
‘COLOR HEADQUARTERS.” 
Here you will receive the kind of 
interest and co-operation that will 
please you. 


‘*Always at Your Service” 


THE O. HOMMEL CO.., Inc. 


209 FOURTH AVENUE 
PITTSBURGH, PENNA. 
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Where Conditions Are Most Severe 
in Continuous Enameling Furnaces— 


Alundum Refractories 


doing the work of several inter- 
mittent furnaces is accepted today 
as commonplace. 


O*: continuous enameling furnace 


But their higher production rate means 
much more severe service conditions in 
the furnace. 


And more severe conditions in the fur- 
nace demand better refractories. 


To meet the need for better refractories 
the Norton research and production en- 
gineers have developed a complete line 
of Alundum enameling furnace refractories. 


Furnaces by Ferro have Alundum Re- 
fractories at points of most severe ser- 
A continuous enamel- 


vice and in the supporting piers. ing furnace in the stove 
works of one of the 
world’s largest mer- 


NORTON COMPANY 
Worcester, Mass. 
New York Cleveland Chicago 


NORTON 


REFRACTORIES 
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HIGH GRADE CLAYS 
UNIFORM—DEPENDABLE 


BALL CLAYS—For “Ivory” body, Electrical and High Tension Porcelain, Floor and 
Wall Tile, Refractories, Chemical Stoneware, Abrasives, Sanitary ware, Hotel service 
ware, Art goods, etc. 

Sagger Ball Clay—Excellent plasticity and strength, high burned porosity and mechani- 
cal strength, sagger records show 12 to 30 burns using high grog content. 

Large Storage Sheds.—Ciays furnished either lump or crushed. Large volume of clays, 
can guarantee good clean clays and prompt service all periods of the year. Let us send 
you samples and quotations. 


OLD HICKORY CLAY & TALC COMPANY 


Mines Hickory, Office Paducah, Kentucky, I.C.R.R.Co. Largest Independent 
Mine in the district. 
1918 1929 


ATTENTION! 


1. Are you out of a job? 

2. Would you like a new job? 

3. Are you looking for a high class man 
to fill some vacancy? 


Our Classified Advertising rates are 35 words for $1.00 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


(When writing to advertisers, please mention the JOURNAL) 


= 
= 


JOURNAL OF THE 


Another famous make 
of insulators burned 
with Brown Pyrometers 


Brown Pyrometers used with Harrop Tunnel kiln for burn- 
ing insulators at the Peru, Ind., plant of the Square D Co. 


OME time ago we published illustrations and data featuring the use of 
Brown Pyrometers by one of the largest electric manufacturers for check- 
y ing temperatures in burning electric porcelain insulators. Here is another 
famous user in the same line. 
The least porosity—the finest hair-line cracks—in electric insulators may 
cause breakdown in service, resulting in great damage. It is of the highest 
importance that temperature schedules shall be closely followed in burning 
such ware. 
The study dependability, characteristic of Brown Pyrometers, renders these 
instruments peculiarly adapted to meet the responsibility of exacting tempera- 
ture indicating, recording or automatic-control service. Write for the Brown 
Pyrometer Catalog No. 15. 


THE BROWN INSTRUMENT COMPANY 
4484 Wayne Avenue Philadelph‘a, Pa. 
Branches in 20 principal cilies 
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y, New and Better Source 


of Supply 


"THE Feldspar Milling 
Company of Bowditch, 
North Carolina, is now in 
production. 


There are several facts in 
regard to this operation that 


Feldspar users. 
It offers a reliable, independent source of supply not affiliated with any 


other Feldspar interest, operating on a deposit proven for its uniform ex- 
cellence. 


‘The Company has on its 2000 acre property in the shadow of Mt. Celo, 
a practically unlimited supply of high. grade rock. 


The plant is without equal in equipment and efficiency of operation. It is 
the first electrically operated Feldspar mill ever designed. 


Production is under strict laborator 7 control, and the plant capacity of 75 
tons per day and ample storage facilities insure dependable shipments 
under all conditions. 


Analyses accompany every shipment. 


The Harshaw Chemical Company, exclusive sales agents for Celospar, in- 
vite your inquiries and will gladly furnish samples. 


CELOSPAR 


Sold e:.clusively by = 
THE HARSHAW CHEMICAL COMPANY 


\ (Formerly The Harshaw, Fuller & Goodwin Co.) 
Cleveland Chicago New York Philadelphia East Liverpool = 


| 


(When writing to advertisers, please mention the JOURNAL) 


7 
| 


THE SOLUBILITY OF QUARTZ AND CLAY IN FELDSPAR! 
By C. W. PARMELEE AND C. R. AMBERG 


ABSTRACT 

The literature on the subject is completely reviewed. The method used involved 
the addition of increasing amounts of kaolin to fixed amounts of feldspar and the addi- 
tion of increasing amounts of quartz to fixed amounts of feldspar. All compositions 
were examined microscopically and the presence of undissolved kaolin was shown by the 
appearance of mullite needles, while the presence of undissolved quartz was shown by 
the presence of cristobalite. Soda feldspar is a better solvent for both quartz and clay 
than potash feldspar. The solution of quartz in soda feldspar starts at about 1250°C 
and increases with the temperature until at .1425°C, 32 parts of quartz per 100 of feld- 
spar are dissolved. The solution of quartz in high potash feldspar does not start until 
1400°C and only 4 parts are soluble at 1425°C to every 100 parts of feldspar. The 
solution of clay in soda feldspar starts at 1225°C and increases with the temperature 
until at 1425°C thirty-six parts are soluble. The solution of clay in high potash feld- 
spar starts at 1250°C and at 1425°C the solubility is 20.5 parts per 100 of feldspar. The 
solution of quartz in porcelain bodies starts at the same temperature as it does in the 
pure feldspar which the body contains. The amount of solution per unit of feldspar is 
much greater. The general trend of one of the boundary lines in the ternary system 
K,O-AI,0;—SiO, has been found. 


Introduction 


It has been assumed that the rdéle of feldspar in ceramic bodies is that of 
a neutral flux or solvent. There are many instances to be found in the 
literature in which the solution of quartz and clay in feldspar have been 
noted. The solution of the more refractory components of a body by the 
flux has explained the changes in properties which bodies undergo in the 
process of firing. The literature on the subject, however, is confusing 
because it is scattered, not correlated, and contradictory. 


Literature 


Binns? says that quartz is less soluble in feldspar than clay since fused 
feldspar-clay mixtures are transparent, while fused feldspar-flint mixtures 
are opaque or only translucent. 

Mellor® concludes from an examination of china biscuit with the micro- 
scope that at 1300°C feldspar dissolves 15% quartz and 20% clay. At 
1200°C, 7.5% clay is dissolved. 


1 This paper presents data obtained by the junior author in the preparation of a the- 
sis to meet in part the requirements for the degree of Master of Science. Received 
July 15, 1929. 

2R. C. Purdy, “The Relative Solubility of Clay and Flint in Feldspar,” Trans. 
Amer. Ceram. Soc., 13, 479 (1911). 

3 J. W. Mellor and A. Heath, “Action of Heat on Binary Mixtures of Feldspar, Flint, 
and China Clay,” Trans. Ceram. Soc. [Eng.], 7, 80 (1907) 
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Watts‘ after examining electrical porcelains with the microscope, con- 
cludes that clay is more soluble than quartz. He also notes that soda 
feldspar is a better solvent than potash feldspar. 

Zoellner® claims that at the temperature of the porcelain kiln 14% clay 
substance and 60 to 70% quartz are dissolved by feldspar. His conclusions 
are based on translucency and color phenomena. 

Purdy® believes quartz to be more soluble than clay. His conclusions 
were drawn from data on the deformation temperature and translucency 
of feldspar-flint and feldspar-clay mixtures. 

Bleininger and Moore® conclude from specific gravity and porosity ex- 
periments that the solvent effect of feldspar starts as low as cone 06 
(1005°C). 

Roth,’ after examining porcelain bodies with the microscope, concludes 
that the solution of quartz starts at 1480 to 1500°C, being complete at 
1600°C; that the solution of clay starts at 1120°C; and that potash feld- 
spar dissolves 20 % clay and soda feldspar 15 %, the soda feldspar, however, 
being the better solvent for quartz. 

Peck® concludes from microscopic examination of porcelains that the 
solution of quartz starts at 1290°C and that 32 % is dissolved in the body 
at 1350°C. He finds that soaking has the same effect as firing to a higher 
temperature. 

Klein® claims that the solution of quartz starts at 1325°C in a porcelain 
body and at 1425°C, 50% is soluble. About 10% clay is soluble at 1460°C. 

Wetzel,'® after examining porcelains and feldspar-flint mixtures with the 
microscope, claims that at cone 15 (1410°C) 507% quartz is disso'ved in 
either a porcelain body or pure feldspar. He states that potash feldspar is 
a better solvent than soda feldspar. 

The Bureau of Standards" is now engaged in a study in which feldspar- 
clay mixtures are melted in the oxygen-gas flame. So far they have re- 


4A. S. Watts, ‘“‘A Comparison of Potash and Soda Feldspar Porcelains,’’ Trans. 
Amer. Ceram. Soc., 11, 197 (1999). 

5 See footnote 2 on page 699. 

6 A.V. Bleininger and J. K. Moore, ‘‘The Influence of Fluxes and Nonfluxes upon 
Changes in Porosity and Specific Gravity of Some Clays,” Trans. Amer. Ceram. Soc., 
10, 293 (1908). 

7 “Studies of Changes in the Physical Properties of a Hard Porcelain, Caused by 
Varying the Feldspar from Sodium to Potassium Feldspar and by Varying the Firing 
Treatment,” Sprechsaal, 55, 533 (1922). 

8 A. B. Peck, “‘Effect of Time and Temperature on the Microstructure of Porcelain,”’ 
Jour. Amer. Ceram. Soc., 2, 175 (1919). 

9 A. A. Klein, ‘Constitution and Microstructure of Porcelain,” Trans. Amer. Ceram. 
Soc., 18, 377 (1916). 

10 Wetzel, ‘Influence of Grain Size on the Solubility of Quartz in Feldspar,” Ber. 
deut. keram. Ges., 5, 8 (1924). 

! “Vitrification of Ceramic Bodies,’’ Bur. Stand., Tech. News Bull., No. 310. 
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ported that 30% clay is soluble in feldspar glass under these conditions. 

It is evident that, when so many reputable experimenters disagree, the 
problem is not without difficulty and it is also clear that it would be difficult 
for a reader to draw conclusions from such contradictory data. 


Experimental 


The method of examining thin sections quantitatively with the Went- 
worth screw micrometer or with the micrometer ocular was discarded 
because high results, sometimes almost double the known value, were 
obtained. Due to the fines which are smaller than the thickness of the 
section, quartz from more than one level in the section is measured when a 
transverse is made across the slide making too great the estimate of the 
quantity of quartz relative to the quantity of feldspar glass. Measurement 
of the tiny interlacing mullite needles was impossible. 

The method of immersed grains was chosen. The solubility of clay as 
well as that of quartz in feldspar could be obtained by this method, for 
although the measurement of the needies is practically impossible, the 
presence or absence is easily detected. 

Three feldspars were chosen for the investigation. 


TABLE I 
No. 45 Glaze Crabtree 
Feldspar No. 20 Buckingham 
G Cc B 

Ignition loss 0.52 0.23 

SiO, 71.40 69.74 65.58 
Al,O; 17.16 17.04 19.54 
CaO 0.60 0.28 0.16 
MgO 0.42 Trace 0.20 
Na,O 8.04 3.29 2.56 
K,O 1.81 9.09 12.44 
Total 100.23 99.75 100.48 
Free quartz 15.38 14.45 0.00 
Feldspar 84.62 85.55 100.00 


Feldspar G is a high soda feldspar; C is a potash feldspar of moderate soda 
content, chosen as typical of commercial feldspars; and B is the familiar 
high potash Buckingham feldspar. Ottawa potter’s flint and Harris North 
Carolina kaolin were the other materials used. 

The compositions given in Table II were weighed in 100-gram batches, 
plunged with 50% water in pint glass jars on a shaker, lawned through a 
120-mesh sieve, and dried in cloth-lined plaster bats. Small samples of 
the batches were placed in refractory crucibles and fired in a platinum 
resistor furnace. The temperatures were measured by a platinum to 
platinum-rhodium thermocouple and potentiometer, with an accuracy of 
+5°C. The furnace was brought to the temperature under investigation 
in 12 hours and held for six hours at that temperature to insure uniform 
heat distribution and to give time for solution and inversions to take place. 
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After each firing the charges were examined and the content of solute in the 
next ones lowered or raised in accordance with the presence or absence of 
excess solute in the previous firing. 

Some typical electrical porcelain compositions containing feldspars G 
and C were also examined, though in this case the results were merely 
qualitative. The body composition was: 


H. & G. Al china clay 30 
Special Ky. ball clay 20 
Feldspar 30 
Flint 20 


In each case allowance was made for the free quartz content of the feldspar. 


Results 
TABLE II 
Calculated composition on 
basis of 100 parts of 
Calculated composition % pure feldspar % 

Number Feldspar Quartz Kaolin Feldspar Quartz Kaolin 

G-9 85 15 100 17.7 

G-7 80 20 100 25.0 

G-8 77.5 22.5 100 29.1 

G-6 75 25 100 33.3 

G-10 72.5 27.5 100 37.9 

G-1 70 30 100 42.9 

G-3 65 35 100 53.8 

G-4 62.5 37.5 100 60.0 

G-2 60 40 100 66.6 

G-5 50 50 100 100 

GK-10 82.5 15.0 2.5 100 18.2 2.6 

GK-9 80.4 14.6 5.0 100 18.2 5.3 

GK-8 78.3 14.2 7.5 100 18.2 8.1 

GK-1 76.1 13.9 10.0 100 18.2 13.1 

GK-7 74.0 13.5 12.5 100 18.2 16.9 

GK-2 71.9 13.1 15.0 100 18.2 20.9 

GK-5 69.§ i eg 17.5 100 18.2 25.1 

GK-3 67.7 12.3 20.0 100 18.2 29.6 

GK-6 65.6 11.9 22.5 100 18.2 34.3 

GK-4 63.5 11.5 25.0 100 18.2 39.4 

B-13 100 0 100 0 

B-14 97.5 2.5 100 2.7 

B-12 95 5 100 5.3 

B-11 92.5 7.5 100 8.1 

B-10 90 10 100 11.1 

B-9 7.5 12.5 100 14.3 

B-8 85 15 100 17.5 

B-7 80 20 100 25.0 

B-6 75 25 100 33.3 

B-1 70 30 100 42.9 

B-2 60 40 100 66.6 

B-3 57.5 42.5 100 74.0 

B-4 55 45 100 81.8 

B-5 50 50 100 100 

BK-8 97.5 2.5 100 2.6 

BK-6 95 5 100 5.3 

BK-7 92.5 7.5 100 8.1 

BK-1 90 10 100 11.1 

BK-9 7.5 12.5 100 14.3 

BK-2 85 15 100 17.6 
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TABLE II (continued) 


Calculated composition on 
basis of 100 parts of 


Calculated composition % pure feldspar % 
Number Feldspar Quartz Kaolin Feldspar Quartz Kaolin 
BK-5 82.5 17.5 100 21.2 
BK-3 80 20 100 25.0 
BK-4 75 25 100 33.3 
C-7 85.0 15.0 100 17.7 
C-8 82.5 17.5 100 21.2 
C-6 80.0 20.0 100 25.0 
C-5 75.0 25.0 100 33.3 
C-1 65.0 35.0 100 53.8 
C-2 60.0 40.0 100 66.6 
C-3 55.0 45.0 100 81.8 
C4 50.0 50.0 100 100.0 
CK-7 83.5 14.0 2.5 100 16.9 3.0 
CK-6 81.3 13.7 5.0 100 16.9 6.2 
CK-5 79.2 13.3 7.5 100 16.9 0.5 
CK-4 77.0 13.0 10.0 100 16.9 13.0 
CK-3 74.9 12.6 12.5 100 16.9 16.7 
CK-2 72.7 12.3 15.0 100 16.9 20.6 
CK-1 70.6 11.9 17.5 100 16.9 24.8 
TABLE III* 
Estimated 
solution on basis 
of 100 parts 
Minerals present in the melt other than glass feldspar 
Number Quartz Cristobalite Mullite "CS ry Kaolin 
GK-6 Negligible None Negligible 1425 
GK-4 “ None Small 1425 6 
GK-3 i Very smail None 1400 6 ) 
GK-6 = Negligible Small 1400 6 } 32 
GK-4 Small to very small Small Much 1400 6 
GK-5 Small; rounded, cris- 
tobalite rims Very small None 1375 6 28 
GK-3 Small; rounded, cris- ‘ton 
tobalite rims Very small Small 1375 6 


GK-5 Much; rounded, nar- 
row _cristobalite 


rims Small Negligible 1350 6 cr 
5 
GK-3 Much; rounded, nar iz 
row cristobalite 
rims Small Much 1350 6 } 
GK-7 Much; slightly ) 
rounded Very small Negligible 1325 6 
GK-2 Much; slightly 20 
rounded Very small Very small 
to small 1325 6 
3K-7 Much; slightly 
rounded Very small Negligible 1300 6 » 
GK-2 Much; slightly 
rounded Very small Much 1300 Goo 
GK-8 Much; very slightly ) 
rounded Negligible Negligible 1275 6 
GK-1 Much; very slightly > 11.5 
rounded Negligible Small to 
very small 1275 6 


* Compositions given in Table II 
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TABLE III (continued) 


Estimated 
solu‘ion on basis 
of 100 parts 
Minerals present in the melt other than glass feldspar 
H 
Quartz Cristobalite Mullite Kaolin 
Much; slight round- 
ing of small par- 
ticles None Very small 1250 6 3 
Much; slight round- ‘ 
ing of small par- 
ticles None Negligible 1250 6 + 
Much; practically no 
rounding None Very small 1225 6 0 
None None Negligible 1425 6 a9 5 
None None Small 1425 6 f , 
None Small Negligible 1400 6 \ 18.5 
None Small Small 1400 6 f ~ 
None Small Negligible to 
very sinall 1375 6 
None Moderate Negligible to + 12.5 
very small 1375 6 | 
Negligible Small Small 1375 6 
Negligible Very small Negligible 1350 6 9 
Negligible Very small Much 1350 6 
Small; slightly 
rounded None Negligible 1325 6 o 
Small; slightly None Small to 1325 6 , 
rounded very small 
BK-6 Small; rather sharp Negligible Negligible to 
very small 1300 6 4 
BK-7 Small; rather sharp Negligible Small 1300 6 
BK-8 Moderate; sharp None Negligible to ) 
very small 1275 6 2 
BK-6 Moderate; sharp None Small 1275 6 
BK-8 Moderate; sharp None Small to 
very small 1250 6 0 
CK-3 Negligible Small Negligible 1425 6 18 
CK-2 Negligible Small Small 1425 6 : 
CK-3 Negligible Small Negligible 1400 6 ) 
CK-2 Negligible Moderate Moderate to + 16 
small 1400 6 | 
CK-6 Much; rounded, cris- ) 
tobalite rims Moderate Negligible 1375 6 { 8.5 
CK-5 Much; rounded, cris- ad 
tobalite rims Moderate Very small 1375 6 
CK-7 Much; rounded, cris- ) 
tobalite rims Small Very small 1350 6 
CK-6 Much; rounded, cris- 
tobalite rims Moderate Very small 1350 6 
CK-7 Much; very slightly 
rounded None Small to very . 
small 1325 6 0 
-7 Negligible None 1425 6 ) 
G-8 Negligible Negligible to 39 
very small 1425 6 Sa 
G-6 Negligible Very small 1425 6 
G-10 Negligible Moderate 1425 6 


SOLUBILITY OF QUARTZ AND CLAY IN FELDSPAR 


TABLE III (continued) 


705 


Estimated 
solution on basis 
of 100 parts 
Minerals present in the melt other than glass - feldspar 
ours 
Number Quartz Cristobalite Mullite °c soak Kaolin 
G-7 Negligible Negligible 1400 6 ) 
G-8 Negligible Very small 1400 6 > 28 
G-6 Negligible Small 1400 6 J 
G-9 Negligible Moderate 1375 6 
G-9 Moderate; cristoba- 
lite rims Much 1350 6 
G-9 Much; slightly 
rounded Very small 1325 6 0 
B-14 None None 1425 6 ) 
B-12 None Very small to > 4 
small 1425 6 } 
B-14 None Small 1400 6 ) 
B-14 None Small to mod- > O 
erate 1375 6 ) 
C-7 Negligible Small 1425 6 
C-7 Negligible Moderate 1400 6 
C-7 Negligible Much 1475 6 
TABLE IV 
Microscopic EXAMINATION OF PORCELAIN BODIES 
Hours Type of ball clay 
Number Quartz Cristobalite Mullite °C soak and feldspar 
KG _ Small to very small; much 
rounded None Very much 1425 6 Kentucky special ball 
Feldspar G 
KC Moderate; much rounded 1425 6 Kentucky special ball 
Feldspar C 
EG Small to very small; much 
rounded 1425 6 Dorset English ball 
Feldspar G 
EC Moderate; much rounded 1425 6 Dorset English ball 
Feldspar C 
KG _ Small to moderate; much 
rounded 1400 6 Kentucky special ball 
Feldspar G 
KC Much; much rounded 1400 6 Kentucky special ball 
Feldspar C 
EG Moderate; much rounded 1400 6 Dorset English ball 
Feldspar G 
EC Much; much rounded 1400 6 Dorset English ball 
Feldspar C 
KG Much; much rounded 1375 6 Kentucky special ball 
Feldspar G 
KC Very much; only small 
grains rounded 1375 6 Kentucky special ball 
Feldspar C 
EG Much; rounded 1375 6 Dorset English ball 
Feldspar G 
EC Very much; only small 
grains rounded 1375 6 Dorset English ball 
Feldspar C 
KG _ Very much; slightly Kentucky special ball 
rounded 1350 6 Feldspar G 
KC Very much; small par- 
ticles slightly rounded 1350 6 Kentucky special ball 


Feldspar C 
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TABLE IV (continued) 
Hours Type of ball clay 


Number Quartz Cristobalite Mullite °C soak and feldspar 
EG Very much; slightly 
rounded A: 1350 6 Dorset English ball 
EC Very much; small particles Feldspar G 
slightly rounded “ 7 1350 6 Dorset English ball 
Feldspar C 
KG _ Very much; sharp 1325 6 Kentucky special ball 
Feldspar G 
KC ry 1325 6 Kentucky special ball 
Feldspar C 
EG 1325 6 Dorset English ball 
Feldspar G 
EC = 1325 6 Dorset English ball 
Feldspar C 


The results of the examination of the melts are given in Tables III and 
IV. ‘The compositions of the feldspar-clay and feldspar-flint mixtures are 
given in Table II. ‘The compositions are stated both in percentages and in 
parts per 100 of feldspar. The first, because it is the usual way of stating 
ceramic body compositions, the second, because it is the usual way of 
stating solubility and because the results are easier to compare at different 
temperatures when the quantity of solvent is constant. 

It will be noted that cristobalite is present in many of the compositions 
listed in Table III. The presence of cristobalite in such mixtures was 
confirmed by X-ray diffraction patterns and by thermal expansion studies 
of some of the melts containing the material. No cristobalite was observed 
in the porcelain bodies. 

Figures 1 and 2 show graphically the solubilities of clay and quartz in 
feldspar, respectively. It will be noted that for both clay and quartz, soda 
feldspar is the stronger solvent. Strangely enough in the case of clay, Feld- 
spar C which is of intermediate composition dissolved less clay than B . 


S 
| 


225 1250 1275 1300 1325 1350 1376 1400 1425 
' Degrees C 


> 
350 1375 1400 1425 
Degrees C 


Fic. 1. Fic. 2. 
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Solubility of C lay in Feldspar 
Parts per !00 Parts of Feldspar 
~ 


Solubility of Quartz inFeldspar 
Parts per !00 Parts of Feldspar 


Perhaps this was due to the presence of a high free quartz content in C 
which would tend to make the melt more viscuous and so hinder the solvent 
action on the clay. Due to the presence of free quartz in the feldspar, the 
exact solubility of quartz in Feldspar C and for part of the temperature 
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range in Feldspar G, could not be definitely ascertained. The observations 
of the authors, however, make them believe that the trend of the curves are 
fairly accurately shown by the dotted lines. The solubility of quartz in the 
high potash Feldspar B is very low in the range investigated; the soda feld- 
spar is a good solvent for quartz at the higher temperatures; and as one 
would expect from its composition, the solvent power of Feldspar C for 
quartz is between the other two. 

In Feldspar G there are 18.2 parts of free quartz per 100 of feldspar. This 
quartz, of course, had to be introduced along with the feldspar into the 
feldspar-clay mixtures. Note was taken of the amount of solution of this 
quartz as can be seen in Table III. It was often found that not all of the 
free quartz was dissolved at temperatures at which much greater quantities 
of quartz were soluble when clay was not present. This would indicate 
that the silica from the decomposition of clay had gone into solution par- 
tially saturating the feldspar. Calculations bear out the inference. At 
1400°C, 28 parts of quartz are soluble per 100 of feldspar. GK-4 has a 
composition of 100 feldspar, 18.2 quartz, and 39.4 kaolin. At 1400°C, this 
composition contains a small amount of quartz, cristobalite, and mullite. 
Clay decomposes according to the equation: 


= 3Al,0;-2Si0, + 4Si0, + 6H,O 


This means that 240 parts by weight of silica are liberated for each 774 
parts of clay. The amount of silica liberated in GK-4 is then 

240 
774 
The amount of free quartz present is 18.2; the total free silica present is 
30.4. The quantity of free silica is greater than the solubility of quartz in 
feldspar at this temperature. Logically there should be undissolved silica 
left over as is the case. GK-5 has a composition of 100 feldspar, 18.2 
quartz, and 25.1 kaolin. At 1400°C, no evidence of excess silica is noticed. 
By calculation, the total silica present is 25.95 which is less than the amount 
of quartz soluble in feldspar at 1400°C. The reader may try the calcula- 
tion in the other cases of Table III and find that it holds true. 

This fact seemed rather difficult to reconcile with the observed solubility 
of quartz in porcelain bodies shown in Table IV, if the calculation is fol- 
lowed out on the electrical porcelain body whose composition was given 
previously. For every 100 parts of feldspar, 51.7 parts of silica are liber- 
ated from the clay. This is far greater than the observed solubility of 
quartz, even in Feldspar G at 1400°C. Yet at 1400°C in porcelain bodies, 
solution of the quartz added as flint is observed in addition to the silica 
liberated from the clay. In other respects the solubility of quartz in 
porcelain bodies is comparable to the results obtained in feldspar-flint 
mixtures. The soda-feldspar body exhibits greater solution of the quartz. 


[39.4 X —— = 12.2] 
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The temperatures at which the first evidence of solution is observed in 
porcelain bodies is about the same as in feldspar-flint mixtures. 

The absence of cristobalite in porcelain bodies is also puzzling. 

A study of the related equilibrium diagrams leads to a satisfactory expla- 
nation of these peculiarities. Figure 5 shows various compositions plotted - 
on the triaxial diagram K,O-Al,0;-SiO2.* The open circles represent 

feldspar-quartz; the solid cir- 


£ cles represent some of the feld- 
LiQuio = spar-clay mixtures used in this 
/ 
2 800 20%, investigation. In all of these, 
4+: : 
Liquio ¢ristobalite has been found. 
D 23 4 The points enclosed in circles 
© /600 c= MULLITE 
fal &°> represent typical high and low 
/500}- 6 MULLITE and CRISTOBALITE 
1 sig, feldspar bodies. In these, cris- 
3AI,0,°2Si0. 3 served. ‘The author’s investi- 


Fic. 3.—Alumina-silica system after 
Bowen and Greig. 


gation of high feldspar electri- 
cal porcelain bodies confirms 
this point. 


Figure 3 shows the Al,O;-SiO, system according to Bowen and Greig." 
Point B on this diagram is the eutectic of the system. Point B is also 
Point A, also shown on both diagrams, 


shown on the triaxial (Fig. 4). 


represents the quadruple or transition point, the composition of the liquid 
phase in which corundum is resorbed and mullite crystallized. These 
points mark the ends of boundary lines in the ternary diagram. 

Figure 4 is the K2O-SiO.—SiO, sys- 


1800 CRISTOBALITE 

tem according to Morey and Fenner. 1600+ 4 — 
Poiut C, which is also plotted on the y 
triaxial, marks the position of the eu- 
tectic between potassium disilicate 

and silica and is also the end of a 
boundary line in the ternary field. a oe 
It will be seen from the Al,O;—SiO, 40 60 80 100 SiO, 
system that in the field to the right “weight 
of eutectic B, cristobalite and liquid Fic. 4.—K;0-Si0,-SiO; system after ; | 


are stable while in the field to the: 
left, mullite and liquid are stable. 

In the ceramic bodies plotted on the triaxial, mullite is plentiful and no 
cristobalite is present. The other points contain cristobalite as a stable 
phase. Evidently the boundary line, starting from B, must fall somewhere 


Morey and Fenner. 


* The diagram for Na,O-SiO, is very similar to that of Kx,O—SiQs. 
122.N. L. Bowen and J. W. Greig, “System Al,O;-SiO.,” Jour. Amer. Ceram. Soc., 
7 [4], 239 (1924). 
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between these two types of compositions in the general direction BT. 
T represents a quintuple point somewhere in the diagram at which the 
boundary lines from A, B, and C meet. Compositions in field BTC when 
treated at sufficiently high temperatures will contain cristobalite and glass 
under equilibrium conditions, while those in BTA will contain mullite and 
glass. The isothermal lines and the exact position of BT have not been 
determined but the general trend is indicated. 

Unfortunately, the solubility curves for clay and quartz in feldspar were 
worked out in field BTC which prevents them from being directly appli- 
cable to ceramic bodies. There are, however, many points of similarity 
between the feldspar-flint mixtures and the porcelain bodies. The phase 
relationships explain why the silica liberated from clay affects the solubility 
of quartz in feldspar-clay- 
quartz mixtures of low clay 
content and does not simi- 
larly affect it in porcelain 
bodies. They also explain 
the presence of cristobalite 
in feldspar-flint and feld- 
spar-clay-quartz mixtures of 
low clay content while none 
appears in ceramic bodies. 

No leucite has been ob- 
served in any of the com- 
positions examined by ; 
means of the microscope. Al,0, Eutectic SiO, 
X-ray powder diffraction 
patterns of many of the is 
compositions were taken in the course of some other work but no evidence 


of leucite was obtained. 


Summary of Results and Conclusions 


Soda feldspar is a better solvent for both quartz and clay than is potash 
feldspar. 

The solution of quartz in soda feldspar starts at about 1350°C and in- 
creases with the temperature until at 1425°C, 32 parts per 100 are soluble. 

The solution of quartz in high potash feldspar does not start until 1400°C 
and only 4 parts are soluble at 1425°C. 

The solution of clay in soda feldspar starts at 1225°C and increases with 
the temperature until at 1425°C, 36 parts per 100 are soluble. 

The solution of clay in high potash feldspar starts at 1250°C and at 
1425°C, 20.5 parts per 100 are soluble. 

The solution of quartz in porcelain bodies starts at the same temperature 
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as it does in the pure feldspar which the body contains. The amount of 
solution per unit of feldspar, however, is much greater. Estimations 
show that at 1425°C about 18% of quartz is soluble in porcelain body KG 
or 60 parts per hundred of feldspar as compared with 36 parts soluble in 
Feldspar G. In body KC about 15% quartz is soluble at 1425°C or about 
50 parts per hundred of feldspar. Evidently the character of the solvent 
is something different from the pure feldspar. 

The general trend of one of the boundary lines in the ternary system 
K,0-Al,0;-SiOz has been found. In the field in which cristobalite and 
liquid are stable the silica given off by decomposing clay affects the solu- 
bility of quartz in feldspar. This is not true in the field in which mullite 
and liquid are stable. 

Brown" reports that high flint vitreous bodies are unusually strong. 
In some unpublished work done at the University of Illinois, the author 
found that the modulus of rupture for high soda feldspar porcelains was 
weaker than that for high potash feldspar porcelains. According to the 
Winkelman and Schott factors for tensile strength in glasses, soda tends to 
yield glasses of higher strength than potash does, the factors being 0.02 and 
0.01, respectively. It is probable then that the decreased strength of soda 
feldspar porcelains is due to the greater solution of the quartz. 

In porcelain bodies, it is probable that the function of the feldspar is 
both that of a solvent and that of providing a liquid portion to cement the 
refractory parts together. In whiteware and sanitary ware bodies fired 
at lower temperatures, it is improbable that quartz is dissolved appreciably 
and very little clay is dissolved. The silica from the decomposed clay is 
probably dissolved by the molten feldspar but the chief function of the 
feldspar is to provide a fluid portion of the composition to close the pores 
and cement the more refractory parts together. 


DEPARTMENT OF CERAMIC ENGINEERING 
UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


13G. H. Brown, “Effect of Fineness of Grain of Flint and Feldspar,” Ceramust, 4, 
29 (1923). 
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A TUNNEL KILN INSTALLATION FOR PORCELAIN 
INSULATORS' 


By E. H. Fritz 


ABSTRACT 


Several novel features are to be found in this installation relating to the design and 
operation of the tunnel kiln. A description of these is given. 


Introduction 


Tunnel kilns are no longer experimental or out of the ordinary. In 
most classes of ceramic ware they are considered a complete success and 
are economically far superior to the periodic type. The purpose of this 
paper is, therefore, not to discuss the adaptability of the tunnel kiln to 
firing porcelain insulators, but to describe certain features of this par- 
ticular installation which may be new and interesting. 


Length of Kiln 


In firing porcelain insulators, the necessity of maintaining a close control 
of the kiln is of great importance due to the vitrification requirements of 
this class of ware and the effect of the cooling cycle on its strength. In 
addition, it is desirable to fire a variety of shapes and sizes on the same 
car, to take care of everything made on the manufacturing floor adjacent 
to the kiln. The diameter or width of the ware may vary from 1 to 20 
inches, the length from 1 to 30 inches, and the thickness of sections from 
1/, to 3 inches. For such a combination of conditions, it was apparent 
that considerable kiln length would have to be provided if the usual ca- 
pacity was to be obtained. 

This should reduce temperature variation over the car at the maximum 
temperature, thereby insuring (1) complete vitrification of all ware, 
(2) proper cooling cycle, and (3) satisfactory handling of the variation 
in sizes, since the larger pieces would be given sufficient time, and the 
longer time would not be detrimental to the smaller and thinner pieces. 

A length of 410 feet was decided on. With this length it has been pos- 
sible to maintain a maximum schedule of 1'/; hours per car and meet all 
of the requirements. Since this schedule is about the same as that main- 
tained in the average tunnel kiln firing bisque ware, it is believed that no 
unnecessary length has been provided. 


Design of Kiln 


In operating a tunnel kiln, it is of great importance not to disturb 
the kiln after it has begun to perform satisfactorily, and to maintain 
uniform operating conditions relating to draft, feeding of fuel, and setting 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Chicago, IIl., 
February, 1929. (White Wares Division.) Received April 8, 1929, 
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of cars. If this could be done with absolute uniformity, theoretically the 
kiln should give the same results continuously, without touching it; this, 
of course, is not a practical possibility. Changes in the setting of the cars, 
due to the many different sizes of ware are unavoidable, and this in turn 
brings about slight variations in the draft and the necessity of changing 
the fuel supply to maintain uniformly the desired cone temperature. It 
is, therefore, a case of coming as close to the ideal as possible under actual 
operating conditions, accepting the variations which are unavoidable, 
but eliminating those which are avoidable. This was kept in mind in 
connection with some of the details of the design and operation of the kiln. 
When the vestibule doors of a tunnel kiln are opened to 
charge or remove cars, the gas movements throughout 
the kiln are immediately affected with resulting effect on heat distribution. 
When the doors at the charging end are opened, the draft gage reading 


Vestibule Doors 


Fic. 1.—Vestibule at exit end of Fic. 2.—Tunnel kiln showing duplicate 
tunnel kiln showing transfer car in draft fans, stack, and recuperator. 
place and drop door down. 


just ahead of the first firebox changes from —0.035 to +0.01 inch. These 
doors will be open from 3 to 5 minutes, depending upon the speed of the 
operator, which is sufficient for this fluctuation in draft to be of some 
consequence. To eliminate this condition, drop doors were inserted 
between the tunnel proper and the vestibules. 

Before either of the vestibule doors are opened, the 
drop doors must be lowered, thereby sealing the tunnel 
from the outside. In order that there is no possibility 
of the operator failing to raise the door again after the vestibule door has 
been closed, thereby pushing a car into the door, interlocking switches 
are so located that the pusher cannot be operated unless the doors are 
raised. To facilitate the operation of the doors, limit switches auto- 
matically stop the doors in the up-and-down position. In this way, with 


Vestibule Door 
Control 
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practically no inconvenience, the charging and removing of cars does not 
disturb conditions in the tunnel. (Fig. 1.) 

The fans are as necessary to the operation of the kiln 
as is the fuel, and a breakdown of any one of them 
would upset the entire kiln, necessitating a complete shutdown if the fan 
could not be immediately placed in operation again. Duplicate fans are, 
therefore, installed at all points complete with motor drive and the neces- 
sary ducts, so that in case of failure of a fan, its duplicate can be started 
at once with no effect whatever on the kiln. This added to the kiln 
investment, but since it would help so much toward obtaining uniform 
and continuous operation, there was no question about it being warranted. 
(Fig. 2.) 


Duplicate Fans 


“- There is the necessity of taking care of power failures. 
Ausiiqny Power Outages occur comparatively frequently, due to the 
plant not being located on a transmission line loop and the peculiar local 
weather conditions which prevail. Extremely high winds are frequent, 
often causing line trouble, and in the winter if accompanied by sleet or 
ice the situation may become very serious. In February, 1924, an es- 
pecially bad storm of this nature caused an outage of 72 hours’ duration. 
A power failure, of course, stops the kiln completely and the heat must 
be reduced at once, so that even if the outage is only of 15 to 30 minutes’ 
duration there is present the danger of not satisfactorily firing the cars 
in the hot zone when the kiln is started again. An auxiliary power supply, 
therefore, seemed essential and, accordingly, a turbo-generator was in- 
stalled. This can be started and can handle the full load in 10 minutes 
which is not long enough to disturb the kiln noticeably. 

While considering the effect of power failures, the 
danger of explosive gases getting into the tunnel was 
thought of. The kiln is fired with natural gas and, in 
case of power failure, combustion immediately becomes incomplete due 
to the blower stopping and considerable unburned gas may enter the 
tunnel, depending upon how quickly the kiln operator can reach the gas 
valves. This possibility was eliminated by the insertion of a valve in 
the main gas supply line having a solenoid attachment, which automati- 
cally closes the valve in case the power fails. 

Consideration was given to the necessity of prompt 
and rapid charging of cars to reduce to a minimum the 
time during which the cars in the tunnel are at a standstill and thereby 
minimizing excessive heating of cars opposite the fire-boxes. The full 
return track is used on this kiln and a pusher moves the cars along. This 
means that the car to be charged is always close to the transfer car pit. 
To facilitate movement of the car upon the transfer car, a winch with 
cable attachment has been provided which quickly pulls the car to the 


Automatic Gas 
Valves 


Car Transfer 
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proper position on the transfer car, and the transfer is then at once pushed 
into the vestibule. Similar winches were installed at the discharge end 
which makes it possible to operate the entire kiln with one man, who can 
charge a car in not more than three minutes from the time the pusher has 
completed its stroke on the previous car until it is again started. (Fig. 3.) 
a eee It is necessary, however, that the operator be at his 
Bell Al post when the car is to be charged in order to accom- 

plish this in the shortest time. To guard against 
failing to remember, or, what is worse, falling asleep, an alarm system was 
installed which is controlled by the instrument recording the pressure on 
the ram of the pusher. The contacts on the instrument are so set that 
the alarm, consisting of a large bell at each end of the kiln, and one in 


Fic. 3.—Car entering tunnel kiln, Fic. 4.—Instrument room for tun- 
pusher at right, and Webb conveyer nel kiln. Chart and clock for re- 
connecting glazing department with cording temperatures and time in 
kiln. foreground. 


the instrument room, will ring when the pressure exceeds or drops below 
the normal operating pressure range. When the pusher has, therefore, 
completed its stroke and the ram automatically reverses, the pressure, of 
course, drops to zero and the alarm sounds, continuing until the next car 
has been charged, the pusher started, and the usual pressure has been 
built up on the ram. 

The same alarm is given in case the pressure exceeds the usual amount 
indicating unusual resistance in the tunnel, which may be a wreck or the 
warning of an impending wreck, in which case the operator is likely to be 
notified in time to prevent serious damage to the kiln, or possibly prevent 
a wreck entirely. 


By sounding the same alarm for both conditions, the 
operator does not know definitely whether a car 
must be charged or whether there is trouble in the tunnel until he consults 
the pressure recorder. This prevents defeat of the idea of getting cars 


Pressure Recorder 
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charged promptly by an operator who would immediately investigate a 
possible wreck, but who would procrastinate on the charging of cars. 
The pressure recorder would, of course, tell the story since it shows the 
length of time the ram is at zero pressure, but this does not remedy the 
damage done at the time. It has not been necessary up to this time to 
reprimand any of the three operators for slow movement of cars, and it is 
believed that the alarm system is largely responsible for this performance 
on the part of the men. 
Close watch of temperature throughout the kiln is another 
important item. Indicating and recording pyrometers 
are provided, but whether they are being regularly 
consulted is another question. To bring this about, the operators are 
required to record the temperature of each thermocouple every hour on a 
form provided for this purpose, and in order to be certain that they are 
reading these temperatures on the hour, they record the time of reading 
with a recording time clock. This clock is part of the electrical clock 
system with a governing master clock which is used throughout the plant, 
and cannot easily be tampered with. This brings the operator to the 
pyrometers every hour, and by writing down the temperatures he is almost 
certain to notice any fluctuation of consequence, since the temperatures 
of the previous hour are in plain view directly above where he is writing. 
(Fig. 4.) While temperature fluctuations of any amount are very rare, 
they will not be unnoticed if they should happen, and steps will imme- 
diately be taken to correct the condition. 
Pyrometric Cone In addition, the operators are required to show graph- 
Observing ically the position of the cones on each car as it passes 
each fire-box. This gives a complete story of the 
temperatures throughout the kiln and on the cars, and the efforts of the 
operators to keep them uniform. 


Temperature 
Control 


Conclusion 


The purpose of these various features is to make more certain con- 
tinuous and uniform operation of the kiln. There is nothing technical or 
complex about any of them and any kiln operator can manipulate them. 
The cost involved is not great, some of the items amounting to practically 
nothing, and while it is difficult to measure in dollars what has been saved 
in the finished product by them, there is no question as far as this installa- 
tion is concerned that the investment is fully warranted. Since there is 
nothing out of the ordinary about them, it is quite possible that similar 
things are being done by many others. It was thought, however, that 
they may be new to some who have tunnel kilns, and therefore, should 
be presented since they are within reach of everyone. 
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COMPARATIVE TESTS OF CHINAWARE USING TWO FORMS 
OF TESTING MACHINES! 


By G. W. Wray anp C. M. Branp 


ABSTRACT 


Two forms of impact testing machines, designed to determine the resistance of china- 
ware to chipping and impact, and their use in testing chinaware are described. The 
results of testing 33 brands of domestic and foreign-made ware with these machines are 
given. In addition, the weight, dimensions, and percentage of water absorption of the 
ware are given. 


I. Introduction 
The purpose of this investigation was twofold: 


(1) To make a comparative study of two forms of machines for deter- 
mining the resistance of chinaware to mechanical shock. 
(2) To make comparative tests of different types of domestic and for- 


eign-made chinaware. 


The resistance of chinaware to impact and chipping is ordinarily de- 
termined by striking the ware with a blow or succession of blows of known 
magnitude. This may be accomplished with a pendular mechanism like 
that described in the United States Government Master Specification for 
Vitrified Chinaware, No. 243a. Such a machine was used in this series 
of tests and will be called the “‘specified’’ machine. 

A modified form of impact machine was designed and built at the 
Bureau of Standards to determine the reliability of the specified machine 
and to obviate the following difficulties encountered in its use. 

(1) The use of different hammers to make impact and chipping tests. 

(2) The use of different scales in making impact and chipping tests. 

(3) The pendulum did not always swing with its axis in a vertical plane 
due to its manner of suspension, hence did not always strike the ware at 
the same point. 

(4) Proper release of the pendulum. 

(5) Scale reading with small scales. 

(6) Accurate adjustment in making chipping tests for samples having 
small angle of inclination of the rim. 

The chinaware used in this work was furnished by twenty-four manu- 
facturers of domestic ware and four importers of foreign ware. The 
domestic ware included fifteen brands of so-called semiporcelain or earthen- 
ware and nine brands of vitrified chinaware. ‘The foreign ware included 
one brand of semiporcelain and three brands of vitrified ware. The 
samples of foreign ware were made in England, France, Japan, and Czecho- 
slovakia. 

The list of coéperating manufacturers is as follows: 


1 Pyblication approved by the Director of the’ Bureau of Standards of the U. S. 
Department of Commerce. Received August 10, 1929 
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The Atlas-Globe China Co., Cambridge, Ohio. 
The Bailey-Walker China Co., Bedford, Ohio. 
Buffalo Pottery, Buffalo, N. Y. 

Carr China Co., Grafton, W. Va. 

The Carrollton China Co., Carrollton, Ohio. 

The Crescent China Co., Alliance, Ohio. 

The Coxon-Belleek China Co., Wooster, Ohio. 
The Crooksville China Co., Crooksville, Ohio. 
Fraunfelter China Co., Zanesville, Ohio. 

Iroquois China Co., Syracuse, N. Y. 

Jackson Vitrified China Co., Inc., Falls Creek, Pa. 
The Edwin M. Knowles China Co., East Liverpool, Ohio. 
The Homer Laughlin China Co., Newell, W. Va. 
The Limoges China Co., Sebring, Ohio. 

D. E. MeNicol Pottery Co., East Liverpool, Ohio. 
Mayer China Co., Beaver Falls, Ohio. 

National China Co., Salineville, Ohio. 

The Salem China Co., Salem, Ohio. 

The Saxon China Co., Sebring, Ohio. 

The Scammell China Co., Trenton, N. J. 

The Sebring Pottery Co., Sebring, Ohio. 

The Steubenville Pottery Co., Steubenville, Ohio. 
The C. C. Thompson China Co., East Liverpool, Ohio. 
The Wellsville China Co., Wellsville, Ohio. 


II. The Specified Machine Briefly Described 


This machine (Fig. 1) is a single suspension pendulum apparatus 
equipped for using two interchangeable steel hammers. The hammers 
are suspended by a steel tape '/, inch wide, 0.005 inch thick, and of such 
length that the distance from 
the center of hammer to center 
of support is 24 inches. One 
hammer weighs 4 ounces and is 
used to make impact tests; the 
other weighs 6 ounces and is 
used to make chipping tests. 
The 4-ounce hammer is a round 
disk 15/j, inches in diameter, 
%/1¢ inch thick, with a curved 
striking surface, which has a ra- 
dius of ''/j, inch. The 6-ounce 
hammer is a rectangular block, 
inches square and inch 
thick, and has a cylindrical 
striking surface with a '/,-inch 
radius. This machine has no 
pendulum releasing device. 

Two interchangeable scales, one to be used with the 4-ounce, the other 
with the 6-ounce hammer, are fastened to the frame at the support for 
the upper end of the pendulum. Each of the scales is a 90° sector of a 
20-inch diameter circle, which is graduated in divisions representing frac- 


Fic. 1.—The specified machine. 
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tions of a foot-pound.*? The maximum reading of the 4-ounce hammer 
scale is 0.5 foot-pound and that of the 6-ounce hammer scale is 0.75 foot- 
pound. The pendulum and scale are adjustable in height and are at- 
tached to a vertical steel rod screwed into a cast-iron base plate. The 
base plate is provided with leveling screws and an upright casting which 
can be moved horizontally. This casting forms a rigid support for the 
ware being tested. 

For the impact test which is made on plates and saucers, a cast steel 
ring 3 inches in diameter, 7/3. inch thick, and 2'/s inches wide, is fastened 


Fic. 2.—The modified machine. 


to the upright casting. Imbedded and soldered in the face of this ring 
are three '/s-inch steel balls equidistantly spaced. These balls furnish 
a three-point support for the article being tested. 

For the chipping test on plates and the impact test on cups, two bronze 
castings, which are right triangular prisms, are fastened to the upright 
casting forming a 90°V. ‘The ware to be tested is placed between the 
sides of the V, its “foot”? (bottom) resting on the base plate. 


2 For graduating a scale in divisions representing 0.01 ft.-lb. for use with the 6-ounce 
hammer, project points 0.133 inch apart from the vertical axis perpendicularly to the 
circumference of a circle whose radius is 10 inches, and for the 4-ounce hammer project 
points 0.2 inch apart in a similar manner. 
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III. The Modified Machine Briefly Described 


The modified machine (Fig. 2) is also a pendulum apparatus, but has 
only one hammer. The hammer is a steel cylinder °/s inch in diameter, 
3'/2 inches long and weighs 5 ounces. It is suspended by eight steel 
piano wires (0.01 inch in diameter) in such a way that it swings with its 
axis in a vertical plane and in an arc having‘a 24-inch radius. This 
method of suspension prevents the pendulum from swinging in any but 
a vertical plane and the hammer, therefore, always strikes the ware at the 
same point. With the single suspension described for the “specified”’ 
machine it is difficult to make the pendulum swing in a vertical plane and 
hence the point of impact may not be the same for succeeding blows. 
The ends of the cylinder are the striking faces. One striking face of the 
hammer has a spherical surface ('/:-inch radius) used to make the impact 
test. The other striking face is cylindrical ('/s-inch radius) and is used 
to make the chipping test. The pendulum is attached to the frame by 
means of hooks and eyes so that the striking ends of the hammer can be 
reversed easily. 

The scale is a 90° segment of a 2-inch annulus whose outer circumference 
has a radius of 25 inches. It is fastened to the frame so that its center 
of curvature is in the same horizontal plane as the two points of suspension 
of the pendulum and also so that the hammer swings near and parallel 
to the face of the scale. The scale is graduated in divisions representing 
0.01 of a foot-pound.* The larger scale of this machine, obviously, has 
larger divisions and is much easier to read than the scale of the specified 
machine. Notches, to hold a pendulum releasing device in position, are 
cut into the inner circumference of the scale at each division. The maxi- 
mum reading on the scale is 0.55 foot-pound. The pendulum releasing 
device when at the maximum reading occupies the ungraduated portion 
of the scale. 

The pendulum and scale are supported by a heavy frame of */,-inch 
steel rods. A threaded rod passing through the fixed cross-piece of the 
frame is provided with two hand wheels: one to raise or lower the pendu- 
lum and scale so the striking ends of the hammer can be adjusted verti- 
cally, as necessitated by the dimensions of the ware being tested; the other, 
to lock the suspended parts in position. The cast-iron base plate, the 
upright casting, the steel ring, and triangular blocks are essentially the 
same as those used with the specified machine. The upright casting on 
the modified machine can be moved in a horizontal plane by means of a 
screw. 


* For graduating the scale in divisions representing 0.01 ft.-Ib. for use with the 5 oz. 
hammer, project points 0.384 inch apart, measured along the vertical axis perpendicu- 
larly to the circumference of a circle whose radius is 24 inches. 
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IV. Methods of Testing 


In making the impact tests, plates and saucers are supported against 
the three equally spaced steel balls in the ring, which has been so adjusted 
that when the edge of the plate or saucer is resting on the base plate, the 
three balls are equidistant from the center of the test piece and the bottom 
of the test piece just touches the hammer when at the position of rest. 
The hammer should strike the test piece at the center of the bottom. 
A cup resting on its foot is placed between the two triangular cast blocks 
forming the 90°V whose sides are high enough to support the upper edge 
of the cup and the impact face of the hammer so adjusted that when it is 
hanging vertically, its impact point touches the cup at its upper edge and 
in the plane of the bisector of the angle of the V. 

The samples are repeatedly struck with blows of increasing energy 
until failure occurs. The initial blow for plates and saucers is 0.1 ft.-lb. 
and each succeeding blow is increased in energy by increments of 0.02 
ft.-lb. The initial blow for cups is 0.02 ft.-lb. and each succeeding blow 
is increased in energy in increments of 0.01 ft.-Ib. 

Failure of cups is defined as the development of a body crack extending 
into any portion of the foot or as the breaking away of a portion of the 
body. Failure of plates or saucers is defined as the development of a 
rupture which appears as a hole through the body or as a body crack 
extending through the rim of the article. Six each of plates, saucers, 
and cups are tested for resistance to impact and the average of the six 
determinations is taken as the impact value. 

The chipping test is made using the 6-ounce hammer of the specified, 
and the cylindrical striking surface of the hammer of the modified machine. 
This test is not made on cups. A plate or saucer resting on its foot with 
the specified, but upside down with the modified machine, is placed in 
the 90°V between the two triangular blocks. The test piece is so ad- 
justed that when the hammer is hanging vertically, the center of the 
impact face of the hammer touches the edge of the test piece in the plane 
of the bisector of the angle of the V. This adjustment was difficult and 
often impossible with the specified machine but is easily and quickly 
made with the modified machine. The sample is repeatedly struck on 
the edge by the hammer with blows of increasing energy until failure 
occurs. ‘The initial blow is 0.02 ft.-lb. for medium weight ware, and the 
energy of each succeeding blow is increased 0.01 ft.-lb. Failure consists 
in chipping the edge so that fragments of glaze and body are removed. 
The article is tested at three equally spaced points on its periphery and 
the average of values obtained at the three points is the chipping value 
for the article. ‘Three each of plates and saucers are tested for resistance 
to chipping, and the average of the three determinations is taken as the 
chipping value. 
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Additional data obtained in this study included: the percentage of 
water absorption, size and weight of the ware, and also the thickness of 
the article at the break. 

The water absorption is determined on glazed pieces having an area 
of approximately 2'/2 square inches, broken from three different samples. 
The test pieces, after being dried to constant weight at 110°C, are com- 
pletely immersed and vigorously boiled in water for five hours and then 
allowed to remain in the water for 20 hours. ‘The pieces are then removed, 
wiped with a damp cloth to remove excess moisture, and immediately 
weighed to the nearest 0.01 gram. The percentage of water absorption 
is computed from the formula: 


. wet weight — dry weight 
Percentage water absorption = 100. 
dry weight 


The size was obtained by measuring the diameter of the plates and 
saucers and the volume of the cups. The samples were weighed on a 
springless balance. The thickness of the test piece at the break was 
measured with a micrometer caliper to 0.01 inch. The reported thickness 
of plates and saucers is the average of the thickness measured at three 
points between the center of the bottom and the foot. The thickness of 
cups was measured near the rim where the break occurred. 


V. Data Obtained 


Results of the tests are given in Tables I, II], and III. Brands 1 to 15 
may be classed as earthenware or semiporcelain and Brands 16 to 24 
as vitrified chinaware. Brands 1 to 24 are domestic ware and Brands 
25 to 28 are foreign ware. 


VI. Conclusions 


From the data presented it appears that the results obtained on similar 
samples of the same ware vary more than the differences obtained with 
the two types of testing machine described. Furthermore, comparison 
of the results obtained with the 4- and 6-ounce hammer of the specified 
machine with those obtained with the 5-ounce hammer of the modified 
machine indicate that either machine may be used with equal accuracy 
and that the single hammer of the modified machine was as useful as the 
two hammers of the specified machine. This shows that a single hammer 
can be used for both the impact test and chipping test. 

There appears to be no definite relation between strength and thickness 
of the sample or between strength and percentage of water absorption. 

Domestic ware seems to be stronger than foreign-made ware. Some of 
the domestic semiporcelain (earthenware) bodies appear to be stronger 
than foreign-made vitrified ware. 
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Chipping values do not seem to bear any direct relation to the impact 
values. This may be partially attributed to the design of the edge and 
the angle of inclination of the rim. ‘This verifies conclusions reached by 
Sortwell.* 

The results presented in this report cannot be taken as an accurate 
criterion of the continuous output of the various potteries, but they are 
such results as would be obtained in testing lots of ware for purchase by 
specification. The results also show distinct differences in the different 
types of ware tested. 


TABLE III 


DATA AND RESULTS OF TESTS ON CuPs (TEA) 
Impact values 


Average Average (ft.-Ibs.) 
size Aver- water Average — 
(volume age absorp- thickness Specified machine Modified machine 
Sample fluid weight tion at break — 
No. oz.) (ounces) (%) (inches) Min. Max. Av. Min. Max. Av. 
Domestic ware 
1 7/, 4/, 9.0 0.15 0.06 0.09 0.070 0.06 0.13 0.100 
2 4 8.4 0.13 0.05 0.07 0.062 0.07 £0.09 0.083 
3 8'/, 3/4, 9.5 O.11*° 0.05 0.10 0.072 0.05 90.10 0.075 
3A 8'/, 3'/, 9.3 O.11 0.05 0.11 0.078 0.03 0.08 0.062 
4 7/, 5 9.9 0.145 0.02 0.05 0.035 0.02 0.04 0.027 
5 7/, 3%. 7.0 0.13 40.05 0.09 0.067 0.06 0.13 0.080 
6 8'/, 4'/, 8.3 0.14 0.04 0.10 0.065 0.09 0.14 0.120 
7 7/s 7.9 0.16 0.07 0.15 0.102 0.08 0.13 0.100 
8 8 4/4, 4.4 0.15 0.05 0.10 0.075 0.04 0.06 0.052 
8A 7 41/7, 3.4 0.15. 0.05 0.09 0.077 0.04 0.08 0.068 
9 7/. 4/2 5.3 0.155 0.05 0.09 0.072 0.03 0.05 0.040 
10 7.2 O.15 0.05 0.13 0.081 0.05 0.08 0.062 
11 ~ 41/7, 6.3 0.15 0.04 0.08 0.063 0.03 0.06 0.052 
12 10 7 7.4 0.17 0.06 0.13 0.095 0.07 0.11 0.083 
13 61/7, 8'/, 6.8 0.335 0.14 0.22 0.196 0.16 0.21 (0.175 
13A 7/2 4/2 7.0 0.16 0.03 0.07 0.048 0.05 0.07 0.057 
14 8 4 4.8 0.15 0.07 0.12 .0.097 0.04 0.08 0.067 
15 ~ 4 4.8 0.12 0.04 0.10 0.073 0.05 0.11 0.082 
16 7/, 6 0.3 0.20 0.04 0.09 0.069 0.05 0.11 0.077 
17 7/, 6/2 0.3 O.18 0.04 0.06 0.048 0.04 0.06 0.050 
18 7/, 7 0.7 0.19 0.07 0.11 0.087 0.07 0.12 0.100 
18A 7/, 7 0:2 0.20 0.07 0.09 0.075 0.07. 0.12 .0:102 
19 7/, 7 0.03 0.20 0.06 0.10 0.073 0.08 0.12 0.095 
20 . 0.06 0.16 0.04 0.09 0.065 0.06 0.10 0.083 
21 7/, 6/2 O.11 0.18 0.05 0.12 0.072 0.06 0.11 0.072 
22 8 7 0.4 0.17 420.07 0.10 0.083 0.05 0.11 0.090 
23 7'/. 8'/, 0.0 0.26 0.08 0.12 0.103 0.08 0.11 0.107 
24 5 0.0 0.105 0.06 0.13 0.102 0.08 0.15 0.112 
Imported ware 
25 6 1.28 0.215 0.08 0.11 0.103 0.08 0.15 0.117 
26 8'/, 6 0.0 0.17 0.04 0.05 0.043 0.04 0.07 0.052 
27 8'/, 4/, 0.0 0.14 40.05 0.08 0.060 0.05 0.08 0.068 
28 7/2 2'/, 0.0 0.10 0.03 0.05 0.040 0.04 0.05 0.043 
Average 0.077 0.079 


4 “Impact Tests on Tableware,” Jour. Amer. Ceram. Soc., 6 [2], 349 (1923); “‘Com- 
parative Tests of American and Foreign Tableware,”’ Jour. Amer. Ceram. Soc., 5 [6], 
276 (1922). 


A PORCELAIN AT CONE 3! 


By Frank B. Hopcpon 


ABSTRACT 


A body of the composition: clay 69%, frit 30%, and flint 10%, was mixed and ground 
until it passed a 20)-mesh. It was cast, dried in the open air, biscuited to cone 08, 
glazed, and finished at cone 3. An excellent translucency and color resulted. 


Introduction 


The object was to develop a soft porcelain suitable for studio use which 
matured at a temperature low enough to make the use of a varied color 
pallet possible. It was further desired to produce a body which could be 
fired in portable kilns without injury to the kilns themselves. 


Procedure 


The Frit A frit of the following composition was used: 


K.0 0.10 

NaO 0.2) SiO, 3.00 
CaO «0.29 ALO, 0.10 0.40 
BaO 0.50 


In calculating the batch weights, theoretical formulas were assumed for 
all raw materials used. The frit was melted in a small furnace, cracked 
by dropping into water, and ground for 50 hours in a ball mill. No 
difficulties were experienced in either the melting or the grinding. This 
frit melts at a very low temperature and is easily crushed between the 
fingers after melting and quenching. 
A triaxial diagram was used in the compounding 
of the various samples first made. The clay corner 
consisted of 75% washed Florida kaolin and 25% high grade ball clays. 
These ball clays were varied from time to time and the variation had no 
effect upon the results. This mixture was made in order that results 
obtained would not be a function of the properties of a single clay. The 
above frit was used as the second corner, and ground flint as the third. 
Samples were pressed by hand in plaster molds, dried in the open air, 
packed in calcined flint, and biscuited to cone 5. The sample whose 
composition was clay 60%, frit 30%, and flint 10% was chosen for further 
experiment. It is interesting to note that this result is in accordance 
with the generally accepted proportions of clay, flux, and flint for soft 
porcelains. 

A body of this composition was ground in a ball mill for 50 hours and the 


Body Composition 


1 This work was undertaken at the request of Harold Nash of the University of 
Cincinnati and was part of the regular undergraduate course of study at Iowa State 
College. Received May 7, 1929. 
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slip was poured through a 200-mesh screen. It passed 200-mesh without 
difficulty and was permitted to settle. The excess water was decanted off 


daily for a week. 

a Attempts to deflocculate this body met with little suc- 
cess. The slightest addition of either soda ash or silicate 

of soda served only to produce a flocculation. It was .concluded that 

the frit, because of the fineness to which it was ground, was soluble enough 

to cause a deflocculation in itself. The decanted water, when tested with 

litmus, gave a marked alkaline reaction. 

— a Small test pieces in the forms of cups and French 
woiumaaty utags pans were cast, dried in the open air, packed in cal- 
cined flint, and fired tocone 5. This firing gave evidence of bad overfiring. 
Another set of samples was made up as before, set in saggers but not packed 
in flint, and biscuited to cone 08. An extremely porous body resulted. 
These samples were smoothed with emery paper and biscuited to cone 3. 
An excellent translucency resulted. 

Some of the slip of the above composition was dried on a 
plaster mold, wedged, and thrown. Although it was pos- 
sible to manage the body on the wheel, considerable difficulty was ex- 
perienced in so doing. The body itself is-rather ‘‘short’’ and, in addition, 
the slight solubility of the frit, which causes deflocculation, is detrimental 
to the working qualities of the body. ‘To correct this defect, bentonite 
in the proportions of 3%, 4%, and 5%, by dry weight, was added to three 
samples of the slip before it was poured on the plaster. The body con- 
taining 3% of bentonite was found to be the easiest to work although 
no considerable difficulty was experienced in working the other two samples. 
Jiggering No definite results were obtained when the body was tried 

on the jigger. Sometimes the body worked perfectly; at 
other times the addition of bentonite was necessary to obtain satisfactory 
results. 


Throwing 


All pieces were glazed with a standard lead glaze. Its composi- 


Glaze 
tion was as follows: 
White lead 116 Zinc oxide 12 
Whiting 20 Ball clay 21 
Feldspar 111 Flint 28 


The glost firing was taken to cone 1. The glaze matured perfectly 
at this temperature; there was no tendency to craze or shiver. 


Summary 


If this body is not to be sanded or otherwise finished before biscuiting, 
the author recommends that the bisque be finished at cone 3 in 18 hours. 
If the pieces made from this body are to be sanded, a preliminary biscuit 
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to cone 08 is desirable. This body is so very weak in the green state 
that any attempt to work with it resulted in abnormal breakage. After 
a biscuit to cone 08, the body, although quite porous and soft, possesses 
sufficient strength to make the handling of it comparatively easy. 

For casting or jiggering, the body works much more easily than the 
literature indicates was the case with the old soft porcelains of the Sévres 
and similar types. For throwing, the addition of 3% of bentonite is 
recommended. The body can be thrown without this addition but our 
experience indicates that the ease of the operation is greatly enhanced 
by the addition of this colloidal material. 

The glost fire should not exceed cone 1 and lower temperatures are 
recommended. 

The body exhibits a good translucency and gives a rather unique orange 
color when artificial light is transmitted through it. In the thicker places 
on a piece where the light does not penetrate, the color appears to be 
blue-violet. This gives an effect of sunlight and shadow which might be 
valuable to the artist in the use of a decorative scheme where modeling 
is the method of decoration employed. 


The author wishes to thank Paul E. Cox, Professor of Ceramic 
Acknowledgments Engineering, Mary L. Yancey, Instructor in Ceramic Engineering, 
and W. H. Jennings, Professor of Physical Chemistry, at Iowa State College, for advice 
and assistance which was invaluable in the solution of this problem. 
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A CONSTANT-PRESSURE GRAVITY TANK FOR SPRAYING 
SLIPS AND GLAZES! 


By R. F. Grapy, Jr. 


ABSTRACT 


The difficulties in obtaining even coatings with gravity feed and the uniform results 
obtained with a tank equipped with a Mariotte tube are described. The construction 
, and use of the device are explained and illustrated. 


Introduction 


Mottled colors have largely replaced solid slip and glaze coatings on 
terra cotta. This type of finish demands greater control of application 
and much more complete spraying equipment than does the plain slip or 
glaze coating. These finishes are produced by spotting two or more slips 
and glazes simultaneously, by means of a machine, in drops rather than 
vapor. These drops are carried by an 
air stream and caused to fall in a regu- 
lar pattern on the piece being sprayed. 

In spraying two or more colored glazes 
simultaneously the main source of 
trouble has been that of changing ratio 
of each member of the combination, 
caused by the alternate emptying and 
filling of the gravity feed tanks. 

This change in head of material on the 
glaze outlets caused a serious color vari- 
ation, especially when using three con- 
Fic. 1.—Viscosimeter tank used with trasting colors. The heads of materials 

conveyer. may be adjusted by raising or lowering 

the various gravity tanks, but this is 

wasteful of both time and material, as the various heads must be tested at 
short intervals of time and then readjusted. 


Overflow Gravity Tank 


Only two types of tanks were found that were at all adaptable for this 
type of work. An overflow gravity system, which is composed of an over- 
flow tank fed from a material reservoir by a pump and motor, was not 
considered feasible because of the fact that three separate sets of equipment 
would be necessary for each sprayer. It is necessary for each sprayer to 
spray various finishes during the day. This necessitates a change in the 


1 Presented at the Annual Meeting, AmERIcCAN CERAMIC Society, Chicago, IIL, 
February, 1929. (Terra Cotta Division.) 
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glazes being sprayed and all the equipment, therefore, must be emptied and 
thoroughly cleaned. It requires too much time to clean out the entire 
overflow system to consider its use for mottle finish spraying. 


Air-Pressure Tank 


The other type of equipment was the air-pressure regulated containers, 
using the pressure of air for forcing the material from the container. The 
air pressure on each container is 
regulated by a separate air regu- 
lator. Considerable experimental 
work was done under actual plant 
conditions, with this type of equip- 
ment, to determine its value. The 
use of this type of equipment was 
finally abandoned because of the 
high cost of equipment and lack of 
control of even the best air-pressure 
regulators obtainable for such low 
pressures. 

A pressure as high as 5 pounds 
was seldom used on a pressure con- 
tainer during the experimental work. 
A variation of one pound of air pres- 
sure on a container caused as much yg 2 —viscosimeter tanks used with 
change as did 24 inches of head in mottling machines. 

a gravity container; hence this type 
of equipment is just as difficult as a gravity tank to control. 


Mariotte Flow Tube Tank 


The principle of a submerged tube, as in the Mariotte flow tube visco- 
simeter with the ordinary open-top gravity tank, was tried. An experi- 
mental tank was made and tested and proved to be so satisfactory that 
the entire plant was supplied with this type of equipment. 


Construction and Operation 


This tank is the same as the open-top gravity tank, except for two fea- 
tures, viz., the air tube and the closed top. 

The opening in the top is provided with a screw cap. This cap is care 
fully machined and is provided with a rubber gasket. 

The tube extends from a point above and outside of the tank, to a point 
within and just above the material outlet. As the slip is discharged from 
the bottom outlet, air is drawn from without into the spray tank through 
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the open tube and bubbles up through the slip. This bubbling action 
agitates the liquid and helps to prevent the settling. 

The maximum size of the tank is limited only by the 
settling out tendency of the glaze being sprayed. With 
an agitator shaft entering the tank below the level of 
the material in the tank the size of the tank could be 
increased as much as desired. We have standardized 
on two tanks: (1) seven inches in diameter and twenty 
inches high, and (2) ten inches in diameter and twenty 
|| abe inches high. These tanks hold 2'/, and 5 gallons, re- 
spectively. No tendency of giazes with a high frit con- 
tent to settle out has been noticed. 


Testing 
Six months use of these tanks, in conjunction with 
mottling machines, has proved that when the rate of 
discharge has been adjusted to suit the type finish be- 
ing sprayed, the ratio of the discharge of the individual 
members does not change even though the mottling ma- 
chine is raised and lowered as is done in spraying irregu- 
larly-shaped pieces of terra cotta. Nor does the ratio 
of discharge change as each individual tank is emptied 
and filled. 

To show the varying thickness of coating, two semi- 
"et transparent glazes were used, slightly colored. This 
o— was done by running the samples under the spray ma- 
Fic. 3. chine on a small belt conveyer, fitted with a fixed fan 
spray gun having a 0.07-inch diameter outlet, at inter- 
vals corresponding to every three inches drop in the level of material in the 
tank. The stream throw and rate of discharge were measured. ‘This was 

done using both the open type gravity tank and the viscosimeter tank. 


Results Glaze T-10 sprayed with gravity tank 


These tanks eliminate vari- 
ation in spraying, maintaining 
a constant proportion of each 
member of a mottle glaze com- 
bination when used in com- 
bination with either of two 
common types of mottling ma- 
chines. 275 325 375 425 

With a continuous spraying CC per Min. Discharge of Glaze T-l2 
system these tanks regulate Fic. 4. 


: Stream Throw (Inches) 


Head of Material_on Outlet (Inches) 


ny 
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CONSTANT PRESSURE GRAVITY TANK 


T-10 Sprayed with Gravity Tank 
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T-10 Sprayed with Viscosimeter Tank 


Height 
Head of of liquid 
material Stream level above Stream Actual 
on outlet Output throw outlet Output throw head 
(in.) (ce./min.) (in.) (inches) (cc./min.) (in.) (in.) 
48 445 58 57 395 50 42 
45 420 54 54 395 50 42 
42 390 49 51 400 50 42 
39 365 45 48 395 50 42 
36 330 41 45 400 50 42 
33 305 35 42 395 50 42 
R.p.m. = 32 Bé. reading = 65° 
Pulley diam. = 6 inches Wt. per pint = 31 oz. 
Belt speed = 50.2 ft./min 3 coats on all samples 
T-12 Sprayed with Gravity Tank T-12 Sprayed with Viscosimeter Tank 
Sel Height 
Head of of liquid 
material Stream level above Stream Actual 
on outlet Output throw outlet Output throw head 
(inches) (cc./min.) (inches) (inches) (cc./min.) (inches) (inches) 
48 405 52 54 320 42 39 
45 380 48 51 315 42 39 
42 345 45 48 320 42 39 
39 315 41 45 320 42 39 
36 280 38 42 315 42 39 
33 250 34 39 320 42 39 
Bé. reading = 65° R.p.m. = 32 
Wt. per pint = 30 oz. Pulley diam. = 6 in. 
3 coats on all samples Belt speed = 50.24 ft. per min. 


and maintain the proper thickness of glazes and enamels as indicated by 
color samples, the measured rate of discharge, and the stream throw. 


The rate of discharge dropped in one 
case 30% and in the other case 40%, an 
open-type gravity tank 18 inches in 
height, and no change in the visco- 
simeter tank. This change in the rate 
of discharge produced a proportional 
change in both the stream throw and the 
color intensity. No change in either 
respect could be noticed when the visco- 
simeter tanks were used. 

Probably, the most important, yet 
most intangible benefits resulting from 
the use of this type of tank have been 
the economies in the use of glazes and 
slips. Due to the increased control of 


Glaze T-I2 sprayed with gravity tank 
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CC per Min Discharge of Giaze T-10 


Fic. 5. 


the glaze thickness the expression ‘‘a coat of glaze’ has assumed a more 
tangible meaning and the spraying of an excess number of coats is now not 
so necessary due to this increased control in the glaze thickness. 


NORTHWESTERN TERRA Cotta Co. 
2525 CLyYBOURN AVE. 
Crrcaco, Ii. 
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A STUDY OF CHROME AND DIASPORE MIXES! 


By Hartow G. Jones 


ABSTRACT 


The history, development, and properties of chrome and diaspore brick are dis- 
cussed. The plan for this investigation was the determination of (1) softening points of 
various mixes, all of which withstood cones 33 to 34, (2) workability of mixtures, wherein 
it was found that bars of soft mud were workable with difficulty while no trouble was 
experienced with dry-press, (3) porosity and shrinkage on reheating; slag action and 
spalling. Increasing the proportion of diaspore increased the shrinkage while the ab- 
sorption remained about the same in all cases. Various slags from different sources 
were used in the investigation, and it was found that a small per cent of finely-ground 
chrome ore cut down slag action on diaspore while the addition of diaspore to chrome 
increased its resistance to spalling action; conversely, the addition of finely-ground 
chrome to diaspore increased its resistance to spalling action. 


Introduction 


Chrome ore has been used since 1879? and in refractory brick since 

1886. Diaspore on the other hand, has only recently been used.* No 
record was found of research or practice in which mixtures of chrome 
and diaspore were used. In Dana’s Manual of Mineralogy, mention is 
made of the use of bauxite in chrome brick. ‘This, however, is used in 
small amounts and asa binder. 
The highly refractory nature and resistance to acid and 
basic slags are the main valuable properties of chrome 
refractories. Their main disadvantages are their 
sensitiveness to rapid thermal change and their inability to support 
loads at high temperature. The melting point of chrome brick as de- 
termined by Kanolt is 2050°C.‘ 

Chrome brick are shiny black in color and the standard 9-in. brick 
weigh 10 to 11 pounds. Their bulk specific gravity is, therefore, approxi- 
mately 3.1. Chrome brick have great strength in the cold condition. 
On flat they run as high as three to five thousand pounds per square 
inch at room temperature. When set on end, however, and heated at 
standard rate in a load-testing furnace they will fail under 50 pounds per 
square inch pressure at 1450°C.* 

The experiments of Bodin indicate that the crushing strength of chrome 


Characteristics 
of Chrome 


1 Presented to M. E. Holmes, Head of Department of Ceramic Engineering, Mis- 
souri School of Mines and Metallurgy. Received July 23, 1929. 

2 Ferd. Gauthier, ‘On a Neutral Lining for Metallurgical Furnaces,’’ Jour. Iron 
Steel Inst., 28, 151 (1886): 

3D. C. Wysor, ‘‘Diaspore Clay of Arkansas and Missouri,’’ Jour. Amer. Ceram. Soc., 
6, 501-509 (1923). 

4G. H. Brown, “Notes on Load Test Made on Magnesia, Chrome, and Silica Brick,’’ 
Trans. Amer. Ceram. Soc., 14, 391 (1912). 
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brick is practically constant from room temperature up to 950°C, falling 
off rapidly above that point.® 

Chromite is FeCr,O, or FeO-Cr,03 and is made up as follows: chro- 
mium sesquioxide, 68.0, iron protoxide, 32.0. The iron may be replaced 
by magnesium and the chromium by aluminum and ferric iron. Its 
structure is commonly massive, granular to compact, and is iron-black 
to brownish-black in color. Chromite streak on porcelain body is dark 
brown. 

Chrome ore is found only sparingly in the United States: in Pennsyl- 
vania, Maryland, California, North Carolina, Oregon, Wyoming, and 
Alaska. Rhodesia, New Caledonia, Turkey, India, Greece, Canada, Cuba, 
and Brazil have deposits of one kind or another. The most important 
producers at the present time are Turkey, New Caledonia, Rhodesia, 
Greece, and Canada. 

Diaspore deposits of industrial importance are limited to 
Missouri. S. M. Phelps* has presented a thorough description 
of diaspore ang the effect on it of various heat treatments. 


Diaspore 


Plan of Investigation 


(1) Softening point of various mixtures. 

(2) Workability of the mixtures by soft-mud, stiff-mud, and dry-press 
operations. 

(3) Determination of porosity, shrinkage on firing and reheating; 
slag action and spalling. 


Results 


All of the mixes of chrome and diaspore stood cones 33 to 

34 without any signs of failing. This puts all of them in 

the class of super-refractories. 

(2) Workability Bars of chrome and disapore mixtures were ate 
by soft-mud and dry-press methods. It was im- 

possible to make any by the stiff-mud process due to the extremely low 

plasticity of the materials. 

The bars made by soft-mud method, 7.e., tamping wet mix in bar mold, 
were hard to make and very weak in green state. 

No trouble was experienced in the dry-press method, the bars showing 
high enough strength in green state to be feasible as a manufacturing 
process. 

The bars were fired in a frit furnace under very unfavorable conditions. 


(1) Fusion 


5 V. Bodin, ‘“Tests on Refractory Products under Load of Different Temperatures,”’ 
Trans. Ceram. Soc. [Eng.], 21, [1], 48 (1921-22). 

6 “A Study of the Shrinkage of Diaspore Clays,’’ Jour. Amer. Ceram. Soc., 9 [10], 
659-66 (1926). 
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The temperature could not be kept constantly increasing due to small 
area of combustion chamber and type of burners used. 

Cone 16 was brought down at the end of a six-hour fire and a tempera- 
ture near 1400°C was maintained for the last hour of the firing. 

The bars were well sintered and were strong enough for commercial 
use as a super-refractory. The bars were fired at a rapid rate and then 
cooled in a period of 8 hours, yet no cracks or checks appeared. This 
makes it appear that they would be quite fool proof in manufacturing. 


TABLE I 
Modulus 
Mixture of rupture, 
Diaspore- Chrome average of 
> 4 bars 

(%) %) (lbs./sq. in.) Process Condition 

50 5 12.4 Soft-mud Green 

75 25 12.2 “s 

25 75 Unable to mold et Pc: 

50 50 81.9 Dry-press ” 

75 25 117.1 

25 75 55.0 

50 50 1549 Soft-mud Fired to cones 16 to 17 
50 50 1848 Dry-press Fired to cones 16 to 17 
25 75 1729 ¢ ‘ ‘ ‘ ‘ 


. The chrome and diaspore were ground to pass 20- 
(3) Absorption mesh, proportioned, thoroughly mixed, and dry 
and Shrinkage pressed into bars 1 by 1 by 8 inches. 
The bars were fired in a direct-fired furnace using oil. The furnace 
atmosphere was slightly oxidizing and the temperature increased at a 
gradual rate. 


7 Shrinkage and absorption were 
10% taken after the initial fire and again 
'O mesh ‘ 

é “110% ioomesn Chrome. Pied after a reheat run of 1400°C for five 
‘ hours. The bars made in this firing 
& = were free from cracks, well sintered, 
2 and perfect in shape. 

3 The absorption is highest at a mix 
do 


/00 75 30 25 oO 
Diaspore per cent 


(7) 25 50 75 100° 


Chrome per cent 


Fic. 1.—Per cent linear shrinkage curves. 


of 75% diaspore and lowest on solid 
chrome bar. There is, however, no 
great change throughout the mix- 
tures. The absorption of 90% dia- 
spore and 10% of 100-mesh chrome 


is low, as to be expected because of the finer ground chrome addition. 

The per cent linear shrinkage curves are interesting. The greater 
the proportion of diaspore the greater the shrinkage. The change is 
much more rapid, however, on the diaspore end of. the curve. This 
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means that to cut down excessive shrinkage of diaspore products in service, 
chrome ore can be used. About 50% of each would give a maximum 
effect. A more thorough study wouii give a definite mix which would 
undoubtedly be nearer the diaspore end of the line diagram. 
: Bars were made 1 by | by 8 inches, dry press. Three 

(4) Mag Action semi-cylindrical lugs of wood were placed on the surface 
along the eight-inch dimension. Cavities were thus formed 1'/2 inches 
long, '/: inch wide, and */s inch deep. ‘These bars were fired to cone 17 
down, along with bars for linear shrinkage and absorption tests. ‘Three 
types of slags were used: viz., blast-furnace, acid open-hearth, and basic 
open-hearth. The slag was crushed to pass 20-mesh and placed in the 
cavities of the fired test pieces. The bars were refired to 1400°C and 
held at that temperature for nearly two hours. By inspection the slag 
could be seen and when it was sufficiently melted the furnace was shut 
down. 

The blast-furnace slag, which was furnished by St. Louis Gas & Coke Co., 
Granite City, Ill., was the first to 


melt. It melted at about 1340°C.  § 
Fir 

All of the bars containing over 
re) 
25% chrome had absorbed the en- Reneat 1400°C for 5, 
tire sample. There wasnoappar- </0}—*——4 = 

ent effect on these pieces except | 0% /00mesh Cnrome 

to make them denser near the slag- | 
exposed surface. 2. 

The test pieces containing 90% 
20-mesh diaspore and 10% 100- Chrome per cent 
mesh chrome had less penetration Fic. 2.—Absorption curves. 


with about one-half of the slag still 
on the surface. A fluxing action, however, had broken down a small 
amount of the body. 

The 100% diaspore trial had the least penetration, but as in the case 
of the 90% diaspore, 10% chrome piece, a fluxing action had taken place. 

The commercial diaspore sample, made up of 40% raw diaspore, 10% 
plastic fire clay, and 50% calcined diaspore, had the most vigorous fluxing 
action and would indicate that any of the other mixtures would be superior 
in the resistance to slag action of the blast-furnace type. 

The basic open-hearth slag from Scullin Steel Co., St. Louis, Mo., was 
finely ground when it arrived and so was placed in slag holes in a much 
finer state than the other slags used. This slag penetrated into the bars 
in varying degrees, greatest in the 100% chrome bar and least in the 
100% diaspore. 

The more diaspore in the specimen the less was the penetration, but 
the greater was the decomposition of the specimen itself. The alumina of 
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the diaspore evidently went into the slag which caused it to become 
more viscous, thus lowering penetration. 

The trial made up of 90% 20-mesh diaspore and 10% 100-mesh chrome 
showed the least penetration of any of the regular mixtures. This was, no 
doubt, partly due to the denser nature of the specimen. 

As in the case with the blast-furnace slag the fluxing action of the slag 
is more pronounced on the commercial diaspore mix than on the straight 
100% diaspore. This can be accounted for by (a) the addition of 10% 
plastic fire clay which may be more easily fluxed, and (b) the more porous 
nature of the body due to the 50% of calcined diaspore which acts much 
the same as a grog in ordinary fire brick. 

The acid open-hearth slag furnished by American Steel Foundry Co., 
Indiana Harbor, Ind., was more refractory and consequently did not melt 

thoroughly at the temperature of 


©, /90 % 20mesh Draspore 1400°C. If the temperature had 
30 710 % 100mesh Chrome 
2 | been taken up any higher the two 
other slags would have been com- 
5 220 pletely absorbed. The slag appears 
B® | to have attacked the 100% dia- 
o= 
at Sa spore bars much more vigorously 
Y) . 
0 100 75 50 25 o than it did the 100% chrome, yet 
Diaspore per cent 
° 25 50 75 woo there was no breaking down of any 
Chrome per cent 
eee ' of the intermediate series. 
Fic. 3.—Spalling action, special proce- 
dure. Note: Bars 1 by 1 by 4 inches were rhe most useful point brought 


used rather than 9-inch equivalents. Heated 


to 850°C. Dipped 2 inches in water for 2 
minutes. Steamed 3 minutes only. Points 
plotted are the average of 4 bars. 


out in the slag test run was that a 
small per cent addition to diaspore 
of finely-ground chrome ore cut 


down the slag action considerably. 
In no place, however, was the slag action apparently detrimental to the 
chrome samples or the samples containing little as 25% chrome. They 
seemed to adsorb the slag into the surface, which would undoubtedly form 
a practically impenetrable surface upon exposure to further slag action. 
, Due to the lack of raw materials and facilities for making 
)-inch shapes on a dry press, it was necessary to use bars 1 by 
1 by 4 inches. Bars of this shape did not require three minutes to cool 
down in running water; therefore, the dipping time was reduced to two 
minutes. The steaming interval was also lessened from five minutes 
to three. 

The bars were heated on one end up to 850°C by placing one end in 
the door of a Hoskins electric muffle type furnace. As spalling action 
caused by thermal shock is most effective below red heat, the tentative 
test standard of 850°C was used. 

The results of the spalling test gave a very definite curve varying from 
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eleven dips for 100% chrome to twenty-three dips for the 100% diaspore 
bars. 

The addition of diaspore to the chrome in every case increased the 
resistance to spalling action. 

A point of interest is brought out in the special mix of 90% 20-mesh 
diaspore and 10% 100-mesh chrome. This group of four bars averaged 
31 dips, which is 8 more than the average for the straight 100% raw dia- 
spore bars. This indicates that a small addition of chrome ore does not 
decrease the spalling resistance of the diaspore. 

The diaspore used in the above-mentioned tests was raw diaspore as 
it came from the mine. The commercial mix bars that were run in con- 
junction with this test did not in any case spall over 10% in thirty-five 
dips. It was not thought worthwhile to continue the run for this par- 
ticular set since all of the members of the series had already failed. The 
reason for the commercial mix being more resistant is due to its make-up 
of 50% calcined diaspore, 40% raw diaspore, and 10% plastic fire clay. 
The calcined diaspore acts much the same as a grog in a fireclay brick 
and in this instance increased the porosity of the specimens approxi- 
mately 6%. 


Conclusions 


(1) No combinations of diaspore and chrome were found having a cone 
fusion point below cone 34. It may be several cones above this. 

(2) The dry-press method of forming ware made from mixtures of 
chrome and diaspore is apparently the best. 

(3) The use of 50% chrome ore cuts down the shrinkage to about one- 
third that of 100% raw diaspore. 

(4) Chrome and diaspore have very nearly the same absorption and 
when mixed this figure does not change materially. 

(5) The addition of a small amount of finely-ground chrome cuts down 
the action of slag on diaspore. 

(6) The addition of diaspore to chrome increases its resistance to spall- 
ing action; the addition of finely-ground chrome to diaspore also increases 
its resistance to spalling action. 

si rle various manufacturing com- 
Acknowledgments for supplying the slags and, particularly, to M. Holmes 
for his many helpful suggestions and advice during the course of the research. 


THE TRANSVERSE BREAKING STRENGTH OF REFRACTORIES' 


By Crepric A. Vincent-Daviss 
ABSTRACT 


A furnace has been designed which has the following characteristics: (1) The 
possibility of running a 24-hour day testing schedule. (2) The feasibility of measuring 
the modulus of rupture at temperatures up to 1500°C. 


Introduction 


In the construction of modern furnaces, refractories are being called 
for of greater strength and more durable mechanical properties, especially 
at temperatures above 1300°C. Therefore, with the development of 
new refractories to meet these demands, there is a necessity for better 
equipment for carrying out the standard tests. These remarks are es- 
pecially true in the case of air-cooled and water-cooled furnace walls where 
a thinner wall is feasible, which demands a refractory of high transverse 
strength and low spalling properties. 

The furnace used by Linbarger and Geiger* for determining the trans- 
verse strength of refractories was designed specifically for sagger mixes 
and was unadaptable for refractory brick. The furnace designed by the 
Bureau of Standards is gas fired and therefore more difficult to bring to 
temperature according to a time-temperature schedule, and is limited 
in temperature range. In 1921, Hartmann and Koehler® described a 
furnace suitable for determining the transverse breaking strength of re- 
fractories at temperatures of 20°C and 1350°C. 

In a discussion of that paper, mention was made of the restricted number 
of tests carried out and published. It was pointed out that each modulus 
of rupture test occupied several hours, and a delay was incurred while 
the furnace cooled after the test had been made. It, therefore, was seen 
necessary to remodel the furnace in such a manner that a unit could be 
operating twenty-four hours of the day. 


Furnace Design 


The furnace in its essential details is the same as that described by 
Hartmann and Koehler. The cross-beam, however, is carried by rigid 
supports which are now entirely independent of the furnace bed, and are 
mounted to a track running between.* The track is of such a length that 
it is possible to carry a second furnace on either side of that in service. 
The furnace unit is mounted on a base to which is fitted four small wheels 
which run in a channel fixed to the rails. Two of these furnaces run on each 
pair of rails so that they can be alternately used, 7.e., while one is heating 


1 Received August 15, 1929. 

2 Jour. Amer. Ceram. Soc., 3, 453 (1920). 

3 Trans. Amer. Electrochem. Soc., 40, 458 (1921). 
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up to temperature the other on that pair of rails is cooling from the previous 
test. It is possible in this way to maintain continuous operation of the 
transverse crushing test and for one man on a shift to take care of the 
battery of four furnaces with ease. The illustration shows such a set-up 
with the two furnaces on the left in position and the two on the right cooling 
after operation. 
Operation 

The furnaces are operated for the transverse breaking strength with 

the same method of procedure as that adopted by Hartmann and Koehler. 


Fic. 1. 


The temperature of the furnace is raised at the rate of 10°C per minute 
up to 1000°C and then the rate is cut down to 5° per minute to the tem- 
perature of the test, 7.e., either 1350°C or 1500°C. The temperature 
is maintained constant for a period of twenty minutes to insure a uniform 
temperature throughout the test piece and then the beam is loaded and 
the breaking point noted. The power consumption for a single test 
averages 111.1 kilowatt hours for a determination at 1350°C and 173.5 
kilowatt hours for a determination at 1500°C, and the peak power used 
is 60 kilowatts per furnace. Therefore, an installation such as that 
described would require transformer equipment capable of carrying 125 


kilowatts. 


Tue CARBORUNDUM COMPANY 
Nracara Fats, N. ¥ 
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A CONE FUSION MUFFLE FURNACE FOR HIGH TEMPERATURE 
WORK' 


By Henry N. BAUMANN, JR. 


ABSTRACT 

A laboratory type muffle furnace in which the muffle (inside dimensions 9 by 6 
inches) was built of standard ‘‘Refrax’’ brick and heated by means of two slotted graphite 
electric resistors, has been in use for over a year in the Research Laboratory of The 
Carborundum Company at Niagara Falls. Although specifically designed for cone 
fusion studies, in which work it is very successful, it can be used for other laboratory 
work especially at high temperatures (up to at least 1600°C) such as small fusions, heat 
treatment, etc. 


Description of Furnace 
The furnace is supported on the boiler-plate top of a steel table, built of 


small-dimension structural steel. The first course is of common brick 
spaced so that there are air passages for cooling, 


ll el the next of standard ‘“‘Infrax’’® brick, and the 
Pacreric tind next of good quality fireclay brick. The outer 
Xoo walls are of ‘‘Infrax,’’ the inner side walls being 


of fireclay brick. The details of construction 
are shown by the accompanying figures. The 
furnace is braced by means of staybolts which 
are not illustrated. 

The two resistors, which are connected in 
series, are slotted Acheson graphite slabs, 1'/» 
by 6 by 48 inches, the slots being limited to the 
part of the resistor that is close to the muffle in 
order to concentrate the heat. The resistors 
and their connections are insulated where neces- 
sary, the electrical connections to the resistor 
being made by means of water-cooled ter- 


| 
Sleeve 


Fire Clay Infrax Refrax 


Fic. 1.—Plan of muffle floor 
level. 


minals. 
pede sae The top of the furnace is open so that the 
Beeps ypeothed | powdered petroleum coke can be renewed as it 
fire Clay Commerc «Settles down and is oxidized. This powdered 
Fic. 2.—Section through coke protects the resistor from excessive oxi- 
resistor. dation and acts, incidently, as a heat insulator. 


Petroleum coke is preferred to other forms of 
carbon as it is a poor conductor of electric current. 


Operation 


‘The furnace operates from a variable voltage transformer, the secondary 


1 Received May 24, 1929. 
2 “Infrax’’ is a trade name for heat insulating clay. 
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voltage of which may be varied from 15 to 25 volts, with a corresponding 
power consumption of from 10 to 40 kilowatts. By varying the secondary 
transformer voltage, the temperature gradient can be controlled. Tempera- 
tures can be easily read by means of an optical pyrometer, thermocouples 
may be used when conditions permit, and other temperature controls and 
comparisons may be used such as standard pyrometer cones. The easy 
accessibility of the muffle for observation and manipulation of test pieces is 
one of its several advantages. 

The normal atmosphere of the muffle tends to be reducing on account of 
the porosity of the ‘“‘Refrax’’* walls. By covering the resistor side of the 
muffle walls with a silicon-carbide cement this 
can be minimized, and an oxidizing atmosphere 
can be obtained if a small stream of air is forced 
into the muffle. High temperature standard f 
cones come down perfectly white, that is, free 
of any carbonization, if these precautions are 
observed. 


Fire Clay Common Brick | 
infrax [2] Refrax 


Fic. 3.—Section through 

Simplicity of construction together with low muffle. 
first cost and operation expense compared with 
other apparatus such as induction furnaces commercially available for the 
same type of work are important considerations. A variable voltage trans- 
former is required, but such equipment has numerous uses in a laboratory 
where electric furnaces are operated. 

It is necessary to employ ‘‘Refrax’’ or its equivalent in the furnace not 
only because of the refractoriness required, but also because silicon-carbide 
refractories alone of the available commercial refractories will withstand at 
the elevated temperatures the reducing conditions that will exist on the 
outside of the muffle. The ‘‘Refrax,’’ moreover, has the heat conductivity 
necessary to produce high temperatures within the muffles. 


RESEARCH LABORATORY 
THE CARBORUNDUM COMPANY 
N1aGaRA Fats, N. Y. 


Conclusion 


3 “Refrax”’ is a trade name for recrystallized silicon carbide. 


OIL FIRING OF REFRACTORIES'! 


By Rospert C. 


ABSTRACT 


Notes on the construction and condition of kilns used for refractories, comments on 
the results obtained when firing with fuel oil, and data on the equipment and operation 
of the kilns, are discussed in this paper. 


Introduction 


The data and opinions set forth in this paper are a summary of various 
contacts, experiences, and observations dealing particularly with the 
Pacific Coast and as such may not have a broad general application; the 
factors, however, of fuel economy, quality of ware, and low kiln repair 
costs are universal problems. 

The Kiln 

The type of kiln in general use is a round downdraft, varying from 30 to 
36 feet in diameter with a corresponding variation of 10 to 14 fireboxes; 
ordinarily 4 kilns are connected to a centrally located stack. 

The hub and spoke kiln bottom with a center wellhole from which 
a flue leads to the stack is the predominating type although the 
straight flue and ‘T-head flue systems are very satisfactory. They require, 
however, more attention to proper draft regulation and heat distribution. 
A kiln floor with 9-inch feather walls and standard type kiln floor block is 
of the most substantial construction, and, therefore, will give a greater 
length of service with good firing results. 

Since the burning out of firebox arches weakens the above 
section of the kiln wall supporting the crown, it is important 
that fireboxes be designed so that they will reduce this condition to a mini- 
mum. 

The floor of the firebox is a checker work of fire brick with openings 
providing for the entrance of secondary air from the outside. 

A firebox 30 inches wide and 36 inches high from floor of firebox to inside 
top of arch provides ample combustion space. 

An arch turned with 9-inch tongue and groove brick having a 4!/:-inch 
secondary arch of refractory material directly above it as a protection to 
the kiln wall is to be preferred to the single 9-inch arch. A proposed design 
of arch is calculated to carry the weight of the crown and prevent its crack- 
ing in case the firebox arch burns out; this arch should be constructed of 
9-inch brick above the firebox arch to within about a foot of the crown and 
should tie into the next similar arch between the bag walls. 


Flues 


Fireboxes 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrEty, Chicago, IIl., 
February, 1929. (Refractories Division.) 
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It has been found economical to back up all firebox installations with 
refractory material as a protection to the wall of the kiln. This, of course, 
is more expensive in building a kiln but it will greatly improve the resultant 
condition and life of the kiln wall adjacent to the fireboxes. 

Bag Walls Experiments with half-circle bag walls 39 inches wide at 

base and 29 inches from kiln wall at the farthest point (this of 
course is not a true arc of a circle) have proved satisfactory. Number 3 
keys are laid dry upon a good level base to a height of 2 feet; and on top 
of these to a total bag wall height of 5 feet, standard fire brick open spaced 
outside and tight inside are laid; the inside of this bag wall is plastered 
with fire clay. Bag walls of this design have lasted longer than the square 
type, require one-half as many brick, and one-half the time to install. 


Kiln Setting 

A good even firing with a variation of two cones top to bottom and a 
variation of size of material within standard specifications is obtained with 
fuel oil, provided, of course, that proper attention is given other factors 
equally as important as the type of fuel used. Due to the various types 
of material generally set in a refractory kiln the draft spaces between the 
blocks are seldom the same; this condition exists in various parts of a kiln 
set with brick only, but to a far less extent. The material set in a kiln 
should always be properly tied so as to prevent rolling or pulling apart of 
the individual benches which causes draft areas tending to localize the heat. 


Firing 

Fuel oil of a gravity varying from 14 to 18° with a variation in B.t.u. 
value and water content combined with a changing amount of moisture 
in the compressed air and the increased amount of air required to atomize 
the heavier oil may be considered as sources of inconsistent firing results. 
These are not so important, however, as proper attention to draft and its 
regulation, the condition of kiln floor, the cleanliness of flues in the bottom 
of the kiln, the control of fires, and the correct time-temperature firing curve. 

As long as clear fires are maintained, thereby eliminating smoky or 
reducing conditions in the kiln, there are no bad effects upon the ware due 
to the products of combustion of fuel oil. Proper attention to oil and air 
pressure and the regulation of fires will maintain oxidizing conditions in the 
kiln gases. 

Auxiliary Equipment 

Storage of fuel oil at any plant is dependent upon proximity to market; 

a supply, however, should be kept on hand which will provide fuel oil in 


spite of very adverse transportation conditions. Usually underground 
storage tanks are used and fuel oil is unloaded direct by gravity. 
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Based on a 12- to 15-kiln plant the following equipment centrally located 
gives good service: 


(1) Two plunger pumps with control valve, each pump capable of de- 
livering 7 gallons per minute at 40 lbs. pressure (one being emergency 
equipment). 

(2) ‘Three air compressors, each capable of compressing 750 cu. ft. of 
gir per minute; air pressure regulated by automatic cut-out valves with 
2 compressors ordinarily used, and the third compressor reserved for 
emergencies. 


The following sizes of pipe apply to oil lines and to either air or steam 
lines, dependent on which 1s used as an atomizing agent: 


(1) 4-inch distributing pipe line to kilns, and a 2-inch take-off from it 
to each kiln. 
(2) 1'/2-inch pipe lines around kiln with */s-inch pipe to burners. 


To operate the above equipment and to do the firing, one man per 8-hour 
shift is required. 

There are various designs of burners similar in general principles but 
differing some as to detail. 

The ordinary design has a center spindle from which issues a stream of oil, 
with an air chamber around the end of spindle permitting intimate mixing of 
oil and air and the projecting of this mixture through a proper-sized orifice 
in the end of burner. The above type of burner gives good results when 
kept clean and when worn out parts are renewed as required. 

Pressure requirements, of course, vary, the following figures being 
average: air pressure, 30 lIbs., oil pressure, 35 lbs., these pressures to be 
kept constant by use of automatic control valves which do the work if kept 
in good condition. 

At freezing temperature fuel oil of 14 to 18° gravity becomes so viscous 
that it will not flow freely through pipe lines. To remedy this condition 
steam coils are used at the take off from storage tank. 

It is necessary to give more attention to maintaining uniform oil pressure, 
since the oil itself varies in gravity and is subject to variation in viscosity 
due to temperature change. The above conditions affect the flow of oil 
to burners and consequently the firing results but will cause no particular 
trouble if given proper attention. 

At the burner globe valves in the */s-inch oil and air lines appear to be 
the best type for regulating the flow of oil and air to burner. During the 
water-smoking and oxidation or heating-up period a high excess air is used 
which is gradually reduced on high fire to a minimum consistent with 
proper combustion. 

It is advisable in order to eliminate smoky or reducing conditions to 
carry a little excess air in flue gases during the soaking period. 
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Firing refractories to cones 12 and 13, 6'/2-day firing requires 35 to 40 
gallons of fuel oil, 14 to 18° gravity, 18,500 B.t.u. per Ib. for each ton of 
ware fired. Using compressed air to atomize fuel oil, electrically-driven 
compressors and oil pumps will require 12 to 15 kilowatt hours of electrical 
energy per ton of ware fired. These data may be of value in comparing 
the relative costs of different types of fuel. 


GLADDING, MCBEAN & Co. 
621 Sours Hopes Sr. 
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STUDIES OF BaO-Al,0;SiO. AND ZnO.-Al,0;SiO, SEPARATELY 
WITH EUTECTICS, KNaO FELDSPAR EUTECTIC, AND CaO-MgO: 
Al,O;SiO, EUTECTIC' 


By Davip C. ZIMMER AND JOHN M. Nerr 


ABSTRACT 


Because of the lack of a means for graphically representing more than four variables 
it was deemed best to study groups of eutectics, the uncertainties of this type of in- 
vestigation being taken into consideration. The purpose of the study was to determine . 
the deformation of certain eutectics and the effect of variations of alumina and silica on 
these eutectics when applied to glazes. 


Introduction 


No scheme has been developed for the graphic representation of mixtures 
in systems containing more than four variables. Most ceramic systems 
contain at least three bases in addition to Al,O; and SiO2, making a five- 
variable system. In the absence of means of plotting five variables it 
seems practical to study groups of eutectics. This is not a certain means 

of determining the eutectic of the five com- 


eg ponents because these eutectics are merely 

solutions and the amount of Al,O; and SiO, 

A an which one base demands separately from 

KX M0 0.600, eutectic combination may not be the amount 

LA c) 2046 it demands in the presence of some other 

Since eutectics are solvents of Al,O; 

and SiO» and these are always in excess, the 

A WVAVAVAVAN information developed meets the need of the 

DAVINA: _\ industry even though it is scientifically in- 

CaO 20460 Ba0 35.0 

MgO 2.436 10.0 conclusive. 

Sh 61.928 esa It is the purpose of this study to deter- 

Fic. 1. mine the deformation eutectic of the system 


KNa feldspar, BaO-- 
Al,O;‘SiO. and of the system KNa feldspar, CaOQ-MgO-AlO3-SiOe, ZnO-- 
Al,O3-SiO, and to study the effect of variations in alumina and silica on 
these eutectics when applied as glazes. 


Investigation Made 


The albite-microcline eutectic, the BaO-Al,O3-SiO. eutectic, and the 
eutectic were all checked. The 
eutectic was determined. 

Two triaxial studies were then established having as end members the 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrEty, Chicago, IIl., 
February, 1929. (Terra Cotta Division.) Received Jan. 12, 1929. A thesis pre- 
sented for the degree of Bachelor of Ceramic Engineering, Ohio State University, 1928 
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KNa feldspar eutectic, the CaO-MgO-Al,O;-SiO, eutectic, and the BaO- 
Al,03-SiO, eutectic, hereafter called Part A; and the KNa feldspar eutectic, 
the 


RO RO RO 
O723AG0, SiO, eutectic, and the 0,7234,,0, 
YYy Yj tic, hereafter called 
Yj Part B. Euteche 
In these studies a 
variation was RO 
‘ 0.123AL,0, O.123Al,0, 
2 first made, and a 20% 93050, 635i0. 
7 study was made of the Fic. 2. 
oo three lowest points in 
each case. This makes the final result within 
Gyre eo 2%. The eutectic in each system was then 
UY) y 
20 . ao used as a basis for a rectangular system with 
0.123 Al, 0./2344,0, variation of AlO; and SiO, and the members 
0.3 SiO, 6.3 SIO, 
Peat of each system were applied as glazes on 
<2} Fair glazes stoneware trials and on biscuited porous tile 
Good, hard, trials. 
j shiny glazes 
Increasing © Eutectic point In checking the eutectics as previously 
vitnfication Theoretically best glaze given, both c.p. and ceramic materials were 
Fic. 3. used to satisfy the formulas and were found 


to have no appreciable effect on the defor- 
mation temperature as determined by standard cones. 
The most fusible mixture with BaO as one of the constituents was found 
to be: 
(A) 0.024 K,0 
0.060 Na,O 
0.136 CaO 0.423 Al.O; 3.300 SiO, 
0.022 MgO Cone 3 
0.758 BaO 
With ZnO the most fusible mixture was found to be: 


(B) 0.082 K,O 
0.237 Na,O 
0.222 CaO 0.514 Al,O,; 3.014 SiO, 
0.036 MgO Cone 3 
0.423 ZnO 


Part A 


Using Formula A as the center member of a 49-member square system, 
the end members were established. The best glazes are found in a path 
from low Al,O; low SiO, to high AlO; high SiO, indicating that a certain 
ratio of Al,Os to SiO, is necessary for proper vitrification of the glaze. 
With the RO here used the limits are: 


Al,O; — SiO, = 0.723 — 6.300 
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These limits indicate the ratio of Al,O; to SiO. to be between 1 to 8 and 
1 to 18. 

The best glaze in the series probably lies within the following limits: 


0.223 Al,O; 
0.423 Al,O; 


RO 3.300 SiO, 


5.300 SiO, (See Fig. 3) 


Part B 
Using Formula B as the center member of a 49-member square system, 
the end members made up of ceramic materials were established. Fifteen 
hundred grams of each end member were ground for three hours in a ball 


mill. After being passed through a 200-mesh screen the specific gravity of 
the glaze was adjusted to 1.40 and wet blends were made. 
KO 5.002 
8.328 
Al,Q, 19.117 RO RO 
0.8/4Al,0, O.BI4AL0, 
A Eutectic 0.0/4 S10, 6.0/4Si0, 
L K,O 240) | 
No,0 3.997 
GO 4.092 
MgO 0.487 
16.256 
| AGG 6-834 
(sa; 56.248 
20460 50.8 
MgO 2.436 Al,0, 14.45 
Al,O, 15.176 SiO, 35.7: 
$0,698 
Fic. 4 
RO RO RO RO 
0.8/4 Al,0; 0.8/4 Al,03 O.2I4Al,O O.2/4Al. 0, 
0.0/4 S10, 6.0/4S/0, 0.0/4 S10; 6.0/4.S/0, 
ai crystallization 
Eutecic increasing Good, hard, 
vitnfication shiny glazes 
“ Increasing © Eutectic point 
RO RO crawling © Theoretically best glaze 
0.2/4 Alp0, 0.2/4 1,0, 
.014 SiO, 6.0/4 SiO 
Fic. 6. 
Fic. 5. 


Two stoneware trials and one biscuited porous tile trial were glazed with 


each member. 


These trials were fired, in a small kiln as in Part A to cone 6. 


As in Part A there seems to be a path of good vitrification extending from 
low alumina low silica to high alumina high silica indicating that the ratio 
of alumina to silica rather than alumina and silica to RO is the determining 


factor in glaze vitrification. 


At cone 6 the limits of good vitrification with the RO here employed 


are as follows: 


Al,Os — SiOz 
Al,O; — SiO: 


0.214 — 2.014 
0.814 — 6.014 


STUDIES OF AND 749 


indicating that the Al,O;:SiO, ratio lies between 1 to 9.4 and 1 to 7.3. 
The best glaze in the series probably lies between the following limits: 


RO 0.514 Al,O; 4.014 SiO, 
0.614 Al,O; 5.014 SiO, 


General Conclusions 


Neither Eutectic A nor Eutectic B produces good glazes as applied in 
this study but they do not appear impractical of development. 
The best glazes have the following formulas: 


(A) 0.024 K,O 

0.060 Na,O 
136 CaO 0.323 Al,Os; 4.300 SiO, 
022 MgO Cone 6 
.758 BaO 


.082 K,0 

.237 Na,O 

.222 CaO 0.564 Al,Os; 4.514 SiO, 
.036 MgO Cone 6 
0.423 ZnO 


(B) 


oo 
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THE INFLUENCE OF ALUMINA AND SILICA ON THE (K,0-Na,0) 
Al,O;-SiO, EUTECTIC! 


By W. N. Paut Kates’ 


ABSTRACT 
A series of eight studies was made on the influence of Al,O; and SiO, on the (K,O- 
Na,O)AlLO;—SiO, eutectic. It was concluded that the reduction of silica lowers the 
deformation temperature of the KNaOQ-—Al,O;—SiO, eutectic. The reduction of Al,O; 
makes little change. The problem must be studied as a three-component series con- 
sisting of definite end members. 


Introduction 


Small cones of the compositions studied were given the same shape as the 
standard pyrometric cones. The deformation eutectics of the K,O- 
AlO;-SiO2 and the Na,O—Al,O;-SiO, systems have been previously es- 
tablished by B. A. Rice® as follows: 

K,0-0. at 870°C 
Na,O-0.185Al,0;-4.55S8i0, at 800°C. 

E. Nordholt‘ reported a compound 
Al,O;-6.64Si02 and a eutectic 
at 760°C. The present investigators checked the work of Nordholt and 
obtained a eutectic 0.78NasO-0.22K.0-0.201AlO;—5.03SiO2 at 755°C. 


First Study 


0. 78Na,O 


9 20.-5.03Si0.- 
0.229K,0 § 0.201AL0; to 0.204A1,0;—-5.03Si0, 


Within this range no evidence of a eutectic was observed. 


Second Study 


0.78Na,O ) 
0. 22K.0 0. 204A1,0;-4.88 to 5. 18Si0O, 
This study consisted of a 7-member series, which included the previously 


0.78Na,0 
0.22K,0 ( 0.204A1,0;—-4.88- 


SiO» at 744°C had the lowest deformation temperature. 


established eutectic mixture. The member 


Third Study 


0.78Na:0 90441,0;4.53 to 5.03Si0. 


0.22K,0 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SoclrETy, Chicago, III., 
February, 1929. (White Wares Division.) Received Jan. 12, 1929. 

2 Thesis for degree of Bachelor of Science in Ceramic Engineering, Ohio State Uni- 
versity, 1928. 

3 Jour. Amer. Ceram. Soc., 6, 525-47 (1923). 

4 Thesis for degree of Bachelor of Science in Ceramic Engineering, Ohio State 
University, 1927. 
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This study consisted of an 1l-member series, including the previously 


SiO, had the lowest deformation temperature, approximately 733°C. 


established eutectic mixture. The member 


Fourth Study 


0-204A10;-4.02 to 4.538i0, 
0.78Na,0 | 
0.22K,0 
0.204A1,0;-4.02SiO, at 722°C had the lowest deformation temperature. 
The preceding three studies indicate the decrease in deformation tem- 
perature with decrease of SiO. content and call for a much more extensive 


study than was originally planned. 


This study consisted of an 11-member series. ‘The member 


Fifth Study 


0.78Na:0 204A1,0;-3.53 to 4.02Si0: 


0.22K,0 f 
The study consisted of an 1l-member series. The mixture having the 
lowest SiO. content was first to deform and at 705°C. . 


Sixth Study 


0.78Na:0 | 0.204A1L,0;-0.88 to 5.03Si0, 


0.22K,0 
This series of 13 members covers the field up to the maximum SiO, content 
0.78Na,0 
> de- 
0.22K,0 f via 
formed first and at 682°C. The member containing 0.88SiO,. showed 
evidence of being much more easily fused than some other members be- 
tween this member and the one containing 3.43Si0O., which was the 
first to deform. 


in the first study. The member 


Seventh Study 


From the results of the sixth study it was thought advisable to conduct 
a study between 0.88SiO, and zero SiO, content. In this study the mem- 
bers containing 3.03, 3.43, and 3.83SiO2 were also included. The member 
containing 3.43SiO2 was the first to deform but the member containing 
0.66SiO. was also very fusible, although it did not deform until after the 
member containing 3.43SiOp. 


Eighth Study 


This study is developed as a 21-member series on a triaxial diagram, the 
end members being 


0.78NasO 
0.22K.0 0.204A1,0;-4.53- 
| 


BUTTERWORTH AND KATES 


bo 


(1) 0-204A1,0;-5. 03Si0, 
(16) 0.78Na,0 ‘ 
0.22K,0 


0.78Na:0 
(21) 9 99K.0 


3.43510, 
0. 204A1,0;-3 . 435103. 


Figure 1 shows the results of this study. Members containing 0.041- 
Al.O; deform at about the same temperature as the member containing 
0.204A1.0; while intermediate members in the AlsO; variable series show 
higher deformation temperatures, indicating a possible compound around 


0.78Na,O 


0. 123A1,0;-3. 43Si0.. 


Additions of SiO, show an increase in deformation temperature in all cases. 


18Na_0 
2K,0 | 204 AI,0,- 5.03 Si0, 
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JM 2 14 5 
6/5 °C 620C 626 C 682°C 648°C 620C 
6 17 18 19 20 21 
18Na.0 | 78N0,0| 
22K) | 3.43 Sid, 204 Al,0,- 3.43Si0, 


Fic. 1.—Eighth study. 


Conclusion 


(1) The reduction of SiO, lowers the deformation temperature of the 
KNaO-AI.O,;-SiO, eutectic, while the reduction of AlO; makes little 
change beyond that due to the SiOz. 

(2) This problem must be studied as a three-component series consist- 
ing of the following end members: 


0. 78Na,0 


(1) 9'29K.0 (2) 1. (3) 1.0SiO. 


So far as this study has disclosed the deformation eutectic is approxi- 
mately 


0.78Na:0 


|_| 
| 
| 
| 
ra2'c 
2 \ 
727°C 738°C _\ 
/ 710 C 732°C 632C | 
7 8 9 10 
/ \ 
620°C 67/°C \ 
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Poste, E. P.. 795 Chauny, et Cirey. . 805 
Power, H. R.. Solon, M... . 73 
Prescott, C. H., Jr . 844 Spengler, P. J. P 837 
Spiers, H. M 836 
Raffloxer, W..... ‘ . 838 Stevens, E. P 821 
Randall, W. H.. 805 Sell, F.C... 838 
Rankin, C. H., and Rankin Automatic G lass Stohl, L. A.. . 826 
Feeder Co., Ltd...... 807 Stoner, P... 
782, 783 Stover, N. 843 
Rees, W. J. and Hugill, W . 814 Sutterlin, F... . 826 
Reiff, C. J.. ; 798 Swain, R.. 2 
Reineck Pe eiies 832 Swift, I. H., and Hoeppel, R.W . 844 
Rentschler, H. C. . 802 
Rhode, I.. .. 845 . 827 
Rice, D. T.. 792 ‘Taylor, W. C 804 
Richards, T. W., and Hall, L. P . 844 Teetor, P . 826 
Riedig, F - 832 ‘Terres, E. and Besecke, W 817 
Rinne, F 789 ‘Test, F. K 793 
Rose, G............ 802 Satoion L. R., and Brundage, D. K 851 
Rosin, P., and Fehling, R 836 Thurnauer, M.. 834 
Ross, D. W., and Lambie, J. M .- 821  ‘Tinkler, C. K., and Masters, H 847 
Rossman, J 783, 802 Tompkins, 
Royen, H. J 820 Tools, B.S Ltd., and Ogilvie, w. 789 
Ruigh, W. L 844 = Travis, S. oa ‘Callow Rock Lime Co., Ltd. 822 
Salkvist, G. E 835 Tricknungs erschwelungs und V 
Turner, W. E.S . 801 
Sanborn, P.... 23 Tyler, P. ¢ ; 
Santmyers, R. M . 839 = 
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Schuen, W. 836 Wallstrom, G. I 787 
Schurecht, H. G., and Pole, G. R 822 Walters, F. M 796 
Scroggie, A. G... 844 Watrous, E G 793 
Schwerin, P., and Pfeiffer, J. G 803 Watts, A.S 829 
Searle, A. B 818 Weidert. 800 
Searle, R. M.... 804 Werner, a. and Hedstroem, $ 847 
Shipley, R. A. 811 West, A. K.. 831 
Silk, K., and Wood, N. D 844 Weyle, W... 820 
Simonds, H. R 784 Wherry, E. ‘I 839 
Singer, C. 851 Wiley, 843 
Singer, F.. 824, 851 Wohlfarth or 831 
Slawson, Cc. 'B 846 Wolfram, H.G 795 
Slick, E. E. 793 Wood, K.R 849 
Smetham, H.. 792 Wuromus, A. F., and Guss, S 802 
841 
Soc. Anon. des Manufactures des Glaces et Zemiatchensky, P. A 847 
Produits Chimiques de St. Gobain Zimmerley, S. R., and Gross, J 841 
Abrasives 


High finish to sheets by automatic polishing machine. A. H. ALLEN. Abrasive 
Ind., 10 [9], 48-49 (1929).—Elimination of manual labor in polishing and buffing metal 
sheets and strips has been brought about by an automatic machine. The material to 
be polished or buffed is clamped to a traveling table which moves back and forth over 
sets of wheels mounted in the frame of the machine. A mirror finish can be obtained on 
the sheets by use of this machine. Table speed with the abrasive belt is raised to 50 ft 
per min. Sheets varying in thickness from 0.015 to 1 in. can be handled. For coarser 
grinding work abrasive wheels may be mounted on the shaft. E.P.R. 

Adopt grading specifications. H.R. Power. Abrasive Ind., 10 (9), 22-23 (1929).- 

A committee, composed of the technical representatives of the Electric Furnace Pro 
ducers and Grinding Wheel Mfrs. Assn. of the U.S. and Canada, recently drew up speci- 
fications for polishing and grinding wheel grit sizes, which were unanimously adopted by 
both the producers and users. These are now in effect, and are given in an accompany- 
ing table. The specifications cover the method of test, the tolerances for oversize, con- 
troi portion, and fines, and will be of great benefit to the user who wants uniformity in 
his source of supply 
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TABLE OF ALLOWABLE GRAIN S1zE Limits 


Min. Max. 
of 100% Control Max. of 3% 
through screen over- through 
Grit screen open- size on screen 
No. No. No. ing (in.) control Min. of Cumulative min. No. 
10 6 8 0.0937 15 25% on 10 750n 10and 12 14 
12 7 10 0.0787 i5 14 16 
14 8 12 0.0661 15 25“ 14 ete has 16 18 
16 10 14. 0.0555 15 25“ 16 18 20 
20 12 16 0.0469 15 18 20 25 
24 16 20 =0.0331 25 25 25 30 35 
30 18 25 0.0280 25 25“ 30 oc" 2. * 35 40 
36 20 30 0.0232 25 ao” 65 “ 35 “ 40 45 
46 30 40 0.0165 25 25 ** 45 65“ 45 “ 50 60 
54 35 45 0.01388 25 25“ & 60 7 
60 40 50 0.0117 30 25 “ 60 os * @* 70 80 
70 45 60 0.0098 15 25" 80 100 
80 50 70 0.0083 20 25 “ 80 SS a” 100 120 
90 60 80 0.0070 15 25 “* 100 65 “ 100 “* 120 140 
100 70 100 0.0059 20 25 120 im ” 140 200 


120 80 120 = 0.0049 15 25 140 oo” ia 170 230 
150 100 140 0.0041 15 35 0n 170 and 200 75 “* 170, 200, 230 270 
180 120 170 0.0035 15 35‘ 200 “ 230 65“ 200, 230, 270 
220 140 200 0.0029 15 30‘ 230 “ 270 £60 “ 230, 270, 325 
Note: These specifications shall not apply to abrasives used in the manufacture 
of abrasive paper and cloth products. U.S. Method of Test: The screens referred 
to above are those of U. S. standard series certified by the Bureau of Standards, or 
equivalent; 100 g. are shaken 5 min. on the rotap testing machine. 
E.P.R. 
Determining excessive humidity. Braprorp H. Divine. Abrasive Ind., 10 [9], 
50 (1929).—Excessive humidity in polishing rooms and in the rooms where the wheels 
are set up is often a cause of unknown trouble with the glue. The moisture in the air 
prevents the glue from setting and holding properly. Humidifying is the only solution 
of this problem. E.P.R. 
Polishing belts. ANON. Abrasive Ind., 10 [9], 46 (1929).—Belt polishing machines 
can be employed to advantage for performing a number of operations. Polishing belts 
usually are of canvas or duck, although rawhide belts sometimes are used with excellent 
results. The best belts are made of fine woven fabric. Such material holds the abrasive 
better than a coarse weave. ‘The outside or polishing surface of the belt is coated with 
abrasive grain similar to the method followed in setting up polishing wheels. The best 
operating results are obtained with a surface travel of approximately 2500 to 4000 
ft./ min. E.P.R. 
Correct polishing. ANDREW V. RE. Abrasive Ind., 10 [9], 46 (1929) —Malleable 
iron elbow sockets and wing bolts often are nickel plated and buffed to a high luster. 
(1) The parts should be cut down with No. 80 alumina abrasive on an 18-in. wheel made 
of several sections of shirting buffs glued together. (2) The second operation can be 
performed with No. 120 abrasive set-up on a felt wheel. In some instances it may be 
necessary to follow this with an oiling operation on a like wheel. E.P.R. 
Strip-polishing machine. ANoN. Abrasive Ind., 10 [8], 38 (1929).—The machine 
illustrated is a continuous-feed, strip-grinding and polishing machine developed by Luke 
& Spencer, Ltd. (England). E.P.R. 
Automatic machines polish electric iron components. ANON. Abrasive Ind., 10 
[8], 46-48 (1929).—Automatic polishing and buffing offers many advantages, chief 
among which are the elimination of the human factor to quite an extent, and an assured 
daily output. A few interesting automatic polishing and buffing operations performed 
at the plant of the Westinghouse Electric & Mfg. Co., Mansfield, Ohio, in the manu- 
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facture of electric irons, which are produced at the rate of+ 500,000 annually, are de- 
scribed. E.P.R. 
Producing accurate gear teeth reflects abrasive progress. JosEPH ROSSMAN. Abra- 
sive Ind., 10 [9], 25-28 (1929).—With the general introduction of hardened gears, such 
as used in high-grade automobile transmissions, the demand for accuracy became in- 
sistent. A number of gear-grinding methods that have been patented during the past 
few years are described. Ground gears reduce noise, reduce friction losses in power 
transmission, and assure maximum life. E.P.R. 
Two-color finishing. ANDREW V. RE. Abrasive Ind., 10 [8], 44 (1929).—Orna- 
mental effects in metal finishing can be produced economically in the polishing and plat- 
ing department. The parts were ground on a 40-grit solid wheel to remove imperfec- 
tions; they were then rough polished on a sewed, large-piece shirting buff set up with 
60-grit manufactured alumina. ‘This wheel was worked dry. For the second polishing 
operation the same kind of wheel was used with No. 120 material. In this operation 
the wheel was plugged with a little tripoli cake which was applied to the wheel face to 
take care of sharp cutting. The parts were finished on a medium felt wheel using grease 
composition or paste made of flour emery. The parts were electrically cleaned in a 
good metal cleaning solution, plated in hot copper solution for at least 5 to 10 min., 
brass plated over the copper with a good yellow brass, and color buffed on a small wheel 
to about 8 to 10 in. in diameter using a good grade of rouge. This method will easily 
buff the brass off and will show the copper effect upon the edges. The buffing for the 
edges can be done either on a muslin or a canton-flannel wheel. E.P.R. 
Preparing wheels to promote fast cutting. ANoN. Abrasive Ind., 10 [9], 33-34 
(1929).—The first step in cutting grinding costs is to dress grinding wheels properly. 
An operator must distinguish between dressing and truing. When a wheel is dressed 
it is shaped by removing the dulled grains of abrasive material to expose a clean, sharp, 
cutting surface. Truing is a finishing operation which assures wheel concentricity. 
Methods for dressing and truing are described. E.P.R. 
Production grinding in locomotive building. ANON. Abrasive Ind., 10 [9], 17-19 
(1929).—Grinding forms an important part of locomotive building for it furnishes a 
ready means of expediting production and assuring accuracy ata normal cost. E.P.R. 
Truing and mounting wheels. ANon. Abrasive Ind., 10 [8], 25 (1929).—An 
illustrated booklet entitled ‘‘A Treatise on the Truing and Mounting of Grinding Wheels 
for Precision Grinding Machines’’ has been issued by the Cincinnati Grinders, Inc., 
Cincinnati. A precision grinding machine is only earning a profit on the money in 
vested in it during the time when the grinding wheel is actually grinding and too much 
importance cannot be attached to the correct mounting and truing of the wheel. The 
mounting of the grinding wheel on its cullet is given as well as directions for mounting 
the wheels in machines. Specific directions for truing the grinding and regulating wheels 
on Cincinnati No. 2 centerless machines follow and a pictorial layout is included which 
illustrates and describes eight wheel truing and dressing devices. Available means for 
dressing precision grinding wheels and mechanical-type grinding wheel dressers are dis- 
cussed. Data on diamonds are included, together with interesting illustrations showing 
correct and incorrect diamond mounting. E.P.R. 
Grinding appliances of other days. ANON. Abrasive Ind., 10 [8], 25-26 (1929).- 
Grinding and polishing as a means of finishing metal was carried on extensively in the 
manufacture of plate armor, an industry which reached its highest development about 
the year 1500. Grinding was performed on sandstones, while the subsequent polishing 
was done on wooden wheels with emery and oil. No data are available to prove that the 
polishing wheels were set up with glue, although we find many references to polishing 
with emery and oil. In all probability the wheels were leather faced, and, according to 
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manuscripts left by Leonfardo da Vinci, the oil and emery were applied locally to the 
wheels. E.P.R. 
Precision abrasive equipment in tractor plant. Frep B. Jacoss. Abrasive Ind., 10 
[8], 13-18 (1929).—It would be impossible to make tractors with the degree of accuracy 
required without the free employment of modern abrasive engineering practice. A few 
of the interesting grinding operations performed daily at the plant of the Cleveland 
Tractor Co. are described. (lIllus.) E.P.R. 
Universal grade scale for grinding wheels. ANon. Abrasive Ind., 10 [8], 23-24 
(1929).—A specific grinding wheel grade can be termed a relative value which makes it 
possible to compare the hardness of one grinding wheel with that of another. Hardness as 
designated by the grade of a grinding wheel, however, has nothing to do with the hard- 
ness of the abrasive material itself. Every grinding wheel manufacturer of importance 
has what is called a set of master blocks made of abrasive and bond in degrees of hard- 
ness to represent his various wheel grades. Grinding wheel grades today can be held 
very closely. A table, listing comparative grades of grinding wheels within close limits, 
showing the correct relation between the grinding wheel grades used by various grinding 
wheel manufacturers, is given. E.P.R. 
Abrasives in welded metal construction. HERBERT R.Smonps. Abrasive Ind., 10 
[9], 31-32 (1929).—The increased use of welding in the fabrication of light steel parts 
carries with it a new demand for grinding. E.P.R. 
Fine and soft wheels for grinding tungsten-carbide tools. S..M.HeErRsHEY. Abra- 
sive Ind., 10 [8], 19 (1929).—Varied alloys of tungsten, carbon, and cobalt have come 
to the foreground in the metal-cutting industry. Manufactured under numerous trade 
names, perhaps the best known are carboloy and widia. Others are borium, hartmetal, 
dynit, diamondite, duridium, and miramant. Despite the extreme hardness of tungsten 
carbide, and its ability to hold its cutting edge many times longer than other steel-cut- 
ting tools it becomes dull and must be ground to renew the cutting edge. The charac- 
teristic hardness of the alloy actually places it in the class comparable to precious stones, 
so that renewing its cutting edge with a grinding wheel is really a lapping operation 
calling for a finer and softer wheel in preference to a hard, coarse wheel. The grinding 
of tungsten-carbide tools is not a simple operation. Special wheels must be used and 
certain grinding methods followed to produce satisfactory results. E.P.R. 
Setting up wheels. Donatp A. Hampson. Abrasive Ind., 10 [9], 44-46(1929).— 
There are two major processes that enter into the manufacture of pocket knives, 7.¢., 
forging and polishing. Under polishing are included all the abrasive operations which 
start with removal of forging scale and end with a luster that is equal to nickel plate. 
The wheels used range from sandstones and electric-furnace wheels to the various types 
of set-up leather wheels and numerous buffs. The work is divided into distinct proc- 
esses, of which grinding, hafting, polishing, and buffing are the most important. Natural 
sandstone is fast disappearing in work of this kind, giving way to the manufactured alumi- 
nous abrasive because of its cutting qualities and greater uniformity. Polishing is done 
by hand and on semi-automatic machines such as the familiar 2-wheel blade polishing 
machines for doing both sides simultaneously. E.P.R. 
Regrind support blades. ANON. Abrasive Ind., 10 [9], 42 (1929).—The Cincinnati 
Milling Machine Co. has developed a new attachment for regrinding the wearing 
surfaces of all standard support blades for centerless grinders. Blades should be re- 
ground to eliminate the hollow resulting from wear that produces shatter, out-of-round- 
ness, and inaccurate work. E.P.R. 
Die grinding. ANON. Abrasive Ind., 10 [9], 42 (1929).—Die grinding is a simple 
form of surface grinding. If the die faces are flat, i.e., without shear, the work can be 
handled on a machine with a reciprocating platen and a disk wheel, or a unit equipped 
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with a rotary chuck and a disk wheel. In either case the operation should be performed 
wet. If the die faces are sheared, it will be necessary to provide for generating the neces- 
sary angles. E.P.R. 
Internal grinder. ANon. Abrasive Ind., 10 [8], 38 (1929).—The machine is a 
vertical spindle planetary-type internal grinding machine recently developed by Beyer 
Peacock & Co., Ltd. (England), for the internal grinding of various locomotive parts and 
for other internal work. (Illustrated.) E.P.R. 
Grinding. Anon. Abrasive Ind., 10 [8], 27 (1929).—The manufacture of agricul- 
tural appliances embodies the extensive use of grinding wheels and machines both for 
precision and rough work. E.P.R. 
Grinding wheel data. ANon. Abrasive Ind., 10 [8], 27 (1929).—The Blanchard 
Machine Co. (Mass.), has issued a booklet entitled Blanchard Grinding Wheels. The 
wheels are made by the silicate process. The grade designations used are described and 
data are included on materials to be ground, stock to be removed, and the finish required. 
There is also a chart which lists grades for various grinding operations. Considerable 
data are included on the truing and dressing of wheels. It is stated that the difference 
between ‘‘dressing”’ and “‘truing”’ is particularly marked in the case of wheels for Blanch- 
ard machines. ‘To true a wheel is to remove material from its face so that at grinding 
speed the wheel will run true. To dress a wheel is to remove the dulled abrasive grains 
from the cutting face and to strip off the glazed or loaded surface so that sharp cutting 
grains are presented to the work. E.P.R. 
Pocket cutlery manufacture. ANon. Abrasive Ind., 10 [8], 40-44 (1929).—Wheels 
for cutlery grinding do not operate at the speeds accepted as standard for the majority of 
grinding operations. The standard speed of 5000 peripheral ft./min. is too fast for 
cutlery work and a speed of 2500 to 3000 ft./min. has been found to give better results. 
The manufactured alumina wheels used in the foregoing operation replace the sandstones 
formerly used. Grindstones were productive of untidy conditions, while the silica re- 
leased from the stones by the grinding action was productive of grinders’ consumption. 
The manufactured wheels have eliminated this disease entirely. E.P.R. 
Special centers to align small crankshafts. K. H. Lansinc. Abrasive Ind., 10 
[9], 19-20 (1929).—Rapid and steady increase in production and sale of compression- 
type refrigerating machines for household and commercial use has resulted in cor- 
respondingly increasing work in grinding such parts of the crankshaft as the pin, main, 
and gear bearings. Three methods of fastening the work are in use: (1) between non- 
adjustable centers; (2) between adjustable centers which slide in slots or grooves in the 
center block, (3) by means of an eccentric chuck instead of centering. The first method 
is the most usual procedure. Adjustable centers for holding the work are employed only 
when especially accurate work is necessary. E.P.R. 
Cylinder regrinding suggestions. ANoNn. Abrasive Ind., 10 [9], 32 (1929); re- 
printed from Automotive Rebuilder —Holding fixtures that are used in locating cylinder 
blocks for regrinding must accurately locate the block castings and rigidly maintain 
them against the pressure and vibration of the grinding wheel. Diamonds used to true 
wheels must be securely mounted and held as rigidly as possible. If a diamond vibrates 
when truing the wheel, the face of the wheel will be full of ‘‘chatters’’ which will show up 
in imperfect grinding. It is false economy to buy cheap diamonds. The best stones 
only will stand the grinding action of the wheel so as to give a smooth wheel face. The 
bearings of the wheel spindle should be lubricated with only the finest grade of spindle 
oil. E.P.R. 
Aluminous vs. aluminum. ANoN. Abrasive Ind., 10 [8], 28-29 (1929).—The 
expressions “aluminous abrasive,” “aluminous oxide’ and “aluminum oxide’’ are to 
be found in many current articles on the subject of abrasives. Question has been raised 


| 
aw 


786 CERAMIC ABSTRACTS Vou. 8 


regarding their use and regarding the exact meaning of each one. The chemist thinks 
of ‘‘aluminous oxide,’’ as an oxide modified by an adjective ending in ‘‘ous,”’ 7.e., ferrous 
oxide, etc. In each case the ‘‘ous’’ ending signifies the lower of two possible states of 
oxidation. Since aluminum has only one state of oxidation, the ending ‘‘ous”’ is there- 
fore a false implication and the use of the expression ‘‘aluminous oxide’”’ is to be discour- 
aged. The correct synonyms for Al,O; are ‘“‘alumina’”’ or ‘‘aluminum oxide."’ E.P.R. 


BOOK 


Practical Railway Painting and Lacquering. H. HENGEVELD, C. P. DISNEY, AND 
J. MISKELLA. 242pp. Finishing Research Lab., Inc., furnished by Abrasive 
Ind., $3.50, Penton Publishing Co., Ltd., London, 18s; reviewed in Abrasive Ind., 10 
[9], 39 (1929).—The book is divided into five parts which take up the subjects of general 
information. Of especial interest to abrasive engineers is a chapter devoted to sand- 
papers and waterproof-coated abrasives. The various abrasive materials are described 
and explicit directions for their use are given. Br. 


PATENTS 


Grinding machine. ALFRED J. BErc. U.S. 1,725,126, August 20, 1929. A valve- 
seat grinder comprising a base having a cylindrical stem extending downward there- 
from adapted to fit the valve-stem guide, an electric motor having its armature shaft 
provided at one end with a grinding wheel having a grinding face at the angle of the valve 
seat, means for clamping the electric motor to the base, and means for adjusting the 
height of the base relative to the valve seat comprising a ring having a screw threaded 
connection with the stem extending downward from the base and having its lower face 
adapted to rest on the valve-stem guide. 

Grinding machine. ANDREW W. McALMISTER. U. S. 1,725,155, August 20, 1929. 
In a grinding machine of the character described, a cylinder, a drive shaft extending 
through the cylinder, a grinding rotor secured on the shaft within the cylinder, a grinding 
shoe interposed between the grinding rotor and the lower half of the cylinder, a second 
grinding shoe interposed between the cylinder and the upper half of the grinding rotor, 
grinding teeth formed in the adjacent surfaces of the shoes and the grinding rotor, and 
means for introducing material to be ground between the shoes and the grinding rotor. 

Feeding mechanism for grinding machines. IRVING DaNty. U. 5S. 
1,725,444, August 20, 1929. In an automatic feeding mechanism of the type described, 
the combination of a work-supporting track or table for the articles to be finished, 
swinging carrier in operative relation to the track and having at its free end a work- 
gripping means, means for imparting a swinging movement to the carrier to and from 
the supporting track, means actuated by mechanism of an associated finishing machine 
for starting the carrier operating means in action, the carrier operating means including 
means for automatically stopping the operating means of the carrier when the carrier is 
in adjacent relation to finishing means of an associated finishing machine, means for 
automatically opening and closing the work-gripping means of the carrier, when the 
carrier is in a position adjacent to the supporting track, and means for opening the grip- 
ping means when the carrier is in close relation to the finishing means of an associated 
finishing machine. 

Stone-grinding machine. E.roy A. Cuase. U.S. 1,725,899, August 27, 1929. A 
grinding machine comprising a support, a frame mounted intermediate its ends on the 
support so as to permit pivotal movement of the frame in a vertical plane, the frame also 
being mounted for pivotal movement in a horizontal plane and for movement longi- 
tudinally of the support, an abrading tool rotatably mounted on the frame adjacent to 
one end, means adjacent to the other end of the frame for rotating the tool, and a weight 
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movable along the frame between limits on opposite sides of the pivotal support to vary 
the pressure of the abrading tool on the work. 

Traversing mechanism for grinding machines. Paut Stoner. U. S. 1,726,247, 
August 27, 1929. Ina grinding machine, a work carriage, a carriage for an abrading 
device and means to drive the carriages comprising racks thereon, pinions engaging the 
racks, a drive shaft to which the pinions are splined, means to drive the shaft alternately 
in opposite directions and means to disengage the pinions selectively from the racks com- 
prising shifters engaging the pinions, and a rock-shaft connected to the shifters to operate 
them selectively, substantially, as set forth. 

Truing device. Horace D. Munpay. U.S. 1,727,112, Sept. 3, 1929. A truing or 
grinding device, particularly for commutators, comprising an abrasive member, or active 
member, means of causing the advancement of the abrasive member to codperating con- 
tact with the rotating commutator, means of directing the advancement of the abrasive 
member toward the commutator, means of hindering motion of the member, and means 
of mounting the device on something stationary and in position to coact with the rotat- 
ing commutator. 

Grinding wheel for paper pulp. Epwarp ANDERSON. U. S. 1,727,389, Sept. 10, 
1929. Ina grinding wheel, a series of disks mounted on a shaft, abrasive rings whose 
inner edges are confined between the peripheral portions of the disks, the disks being 
arranged for relative longitudinal movement on the shaft, whereby relative longitudinal 
movement of approach between the terminal disks in the series will cause the confined 
portions of the rings to be gripped between the disks, the unconfined portions of the 
rings being of such thickness that spaces are left between them, which spaces are occupied 
by additional rings, and means for drawing the terminal disks together to grip the inner 
edges, the means acting at a substantial distance within the inner edges, because of which 
the pressure exerted on the rings by the disks is due to the resiliency of the terminal 
disks. 

Grinder. Owen D. Kinsey. U. S. 1,727,718, Sept. 10, 1929. In a grinder, an 
elongated main housing internally cylindrical and having a cut-away portion at one 
end, an air rotor in the housing provided with a trunnion on one end and a grinding 
wheel carrying spindle on the other end, thrust collars secured about the trunnion and 
the spindle and adapted to rotate with the rotor, antifriction bearing-holding housings 
mounted in the main housing at opposite ends of the rotor and at the outer end of the 
spindle whereby the rotor is eccentrically mounted in the main housing in contact with 
one side therewith, an air-admitting port disposed transversely of one of the bearing- 
holding housings, exhaust ports in the side wall of the main housing at a point removed 
from the point of contact between the rotor and the main housing, an air-control valve 
rotatably secured to one end of the main housing, a grease holding closure cap for the 
spindle-receiving end of the housing, and a muffler secured about the main housing and 
provided with discharge ports on the side of the housing opposite to the side provided 
with the exhaust ports. 

Grinding cylinders. CLAupE A. Tompkins. U. S. 1,727,844, Sept. 10, 1929. A 
device comprising a hollow body, a sleeve therein, a tube slidably interlocked in the 
slecve, a spindle rotatable in the body and having threaded engagement with the tube, a 
hub slidable on the spindle, boxes having grinding blocks therein, arms pivotally con- 
necting the boxes and hub, yieldable means tending to slide the hub toward the tube to 
hold the blocks in yielding engagement with a surface, the tube limiting the sliding move- 
ment of the hub in one direction, as and for the purpose set forth. 

Sawing with abrasives. GrorGE P. WaLLsTrom. U.S. 1,728,155, Sept. 10, 1929. 
In the art of sawing with abrasives, that step which consists in lining the walls of the saw 
kerf with shield members which define a space therebetween within which the saw blade 
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may work and which shield members protect the saw kerf from being worn down as the 
saw progresses into the work. 

Grinding machine. Wi..i1aM J. BAUMBERGER. U. S. 1,728,653, Sept. 17, 1929. 
In a grinding machine, in combination, a longitudinally fixed rotatable cylinder, a 
rotatably adjustable rear spindle housing eccentrically journaled in the rotatable cylin- 
der, a rotatable rear spindle eccentrically journaled in the rear spindle housing, means for 
rotating the rear spindle, a gear casing rigidly carried by the rear spindle housing at the 
forward end thereof, the rear spindle extending forwardly into the casing, a gear casing 
cover coéperatively associated with the casing at the forward end thereof, a casing shaft 
parallel to the rear spindle rotatably carried by the casing and cover substantially cen- 
trally thereof whereby the cover may be rotatably adjusted through 180° with respect 
to the casing, means for securing the cover in desired adjusted position, a grinding-wheel 
spindle housing carried by the cover extending forwardly thereof, a grinding-wheel 
spindle journaled in the grinding-wheel spindle housing and extending rearwardly into 
the casing, gearing within the housing operatively connecting the rear spindle and grind- 
ing-wheel spindle whereby the grinding-wheel spindle may be rotated at any adjusted 
position thereof from the rear spindle, and whereby the grinding-wheel spindle may be 
disposed and rotated in any one of a wide range of adjusted positions to grind surfaces of 
a wide range of diameters. 

Joint for abrasive belts. CHarLes H. Driver. U. S. 1,728,673, Sept. 17, 1929 
An abrasive belt comprising a body portion, abrasive material on one side thereof, the 
body portion having cutout portions at the meeting edges of a continuous stretch of 
belting, the cutout portions forming a recessed part at the joint between the ends of the 
section, and a tape glued in place within the cutout portions and extending across the 
joint between the sections, whereby the abrasive surface is uninterrupted on one side of 
the belt. 

Centerless grinding machines. CINCINNATI GRINDERS, INc. Brit. 314,330, August 
21, 1929. A centerless grinding machine for producing barrei-shaped rollers, concave 
rollers, or bevelled corners on the ends of cylindrical rollers, comprises, for barrel-shaped 
rollers or for bevelling the ends, a concave grinding wheel and a convex regulating wheel, 
the work being fed between the wheels along a flat-topped curved guide, the axis of the 
regulating wheel being tilted to give the feed; the rollers originally, as fed to the machine, 
are cylindrical. For the production of concave rollers, the grinding wheel is convex, and 
the regulating wheel is concave. Guides are provided respectively at the feed and dis- 
charge ends of the guide. 

Centerless grinding machines. CINCINNATI GRINDERS, INc. Brit. 315,406, Sept. 
4, 1929. A centerless grinding machine for grinding seatings on poppet valves, etc., 
consists of a bed on which is mounted on slides, a head carrying a regulating wheel, ad- 
justable by a screw and also movable to and from the work by a sleeve operable by a 
handle. The work, consisting of a stem previously ground in a centerless grinding ma- 
chine, and a head is supported with the stem on a rest carried by a bracket on the slide 
and is retained in position by rollers carried by arms pivotally carried by bracket and 
normally pressed up to the work by springs. -The valve is positioned during grinding 
with the stem pressed up to a stop consisting of an ejector rod by means of a roller carried 
by an arm which is pivoted in a block pivotally mounted on the bracket by a screw, and 
normally pressed up to the valve head by springs. The seating is ground by a cup 
grinding wheel mounted on a spindle by clamps, the spindle being carried by a slide on 
diagonal ways on the bed, and reciprocated thereon to equalize wear of the wheel. When 
the seating is ground the regulating wheel is retracted, the rollers are removed from the 
work, and the work is ejected by operation of the lever which moves a bar carrying a 
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cam actuating a bar to move the levers outwardly, a cam also engaging a stud on the arm 
to move this about the pivot. 

Internal grinding machines, etc. E. C. R. Marks. Brit. 315,440, Sept. 4, 1929. 
A cross-feed mechanism for grinding machines consists of a ratchet-feed with an ad- 
justable controlling cam arranged to reduce the feed progressively as grinding proceeds. 
The mechanism is shown applied to an internal grinding machine having a hollow rotat- 
ing and reciprocating work spindle and a grinding wheel mounted on a cross-slide 
which is moved to apply feed by a screw driven through the gearing, a shaft, and gears 
by a ratchet wheel. The ratchet wheel is moved by pawls, pivoted on a carriage slid- 
able on rods, secured to a support and pressed outwardly by springs. The carriage is 
moved to feed the ratchet whee] forward by a head on a lever pivoted and moved through 
a lever with an adjustable screw, a spring pressed rod, and a lever, by a cam on the work 
slide, the effective movement of the lever being controlled by a cam plate with which a 
roll on the lever engages. 

Grinding rollers, bushes, etc. B.S. A. Toois, Lrp., anp W. Brit. 
315,573, Sept. 4, 1929. In a machine for grinding rollers, bushes, etc., the work is 
fixed on a mandrel and is supported on a work plate which is interposed between a grind- 
ing wheel and a pair of axially-spaced control wheels, the work plate being gapped to 
allow the ends of the mandrel to rest against the control wheels to impart rotation to the 
work and to support the work against the grinding pressure. For grinding cylindrical 
or taper rollers the grinding wheel may have an axial oscillating movement. One end is 
formed integrally with the mandrel, the other is detachably secured on a reduced stem 
by means of a spring plunger having a transverse bar engaging depressions. By turning 
the spring plunger the ends of the bar may be brought into register with key ways to 
permit the removal of this part in order to position the work. Spring-controlled pressure 
rollers are provided to force the work mandrel into engagement with the control wheels. 


Art 


Destruction of porcelain decoration by packing paper. BRUNO PASSANNER VON 
EHRENTHAL. Keram. Rundschau, 35, 532-33(1927).—A case of the bleaching of the 
colors in a porcelain decoration which had been ascribed to the chemical action of the 
paper in which the porcelain had been packed was found upon investigation to be due to 
the electrolytic action of metal and metal oxide particles in the decoration itself. The 
paper which had been in contact with these particles absorbed water and enhanced the 
electrolytic action. H.I. 

Explanation of strains. F. RinNE. Keram. Rundschau, 35, 463-65, 581-83, 
671-74 (1927).—Strains, especially in homogeneous amorphous bodies such as glass, are 
discussed. Primary and secondary strains are distinguished and the optical effects, as 
seen in plane polarized light, of strains due to localized temperature changes, uniform 
pressure, localized pressure, and torsion are discussed. H.I. 

Opal covering glasses. G. KOrrN. Keram. Rundschau, 35, 601-603, 620-21 
(1927).—Methods of covering transparent blown-glass articles with white or colored 
opal glasses are described and batch compositions for the clear and opal glasses are given 

Wedgwood’s basalt and jasper ware. CarL GREENLEAF BEEDE. Christian Sci. 
Mon., 21 [204], 9 (1929).—The product that is first thought of by most people when the 
name Wedgwood is mentioned is his jasper ware. It is so closely associated with his 
name and its making was such a noteworthy achievement that the prevalent impression 
is wholly justified. Wedgwood is also famous for his basalt but he was not its originator. 
He first called it Egyptian black ware, but changed the name as its popularity fast fol- 
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lowed its appearance. Pottery similar to basalt had been made from Roman times 
through the Middle Ages, and was one of the sorts produced by early English potters. 
Wedgwood perfected a mixture of clays and minerals which blended under fierce heat into 
a finer substance than any predecessor had made. A late catalogue lists 20 classes of 
articles in addition to jasper and basalt. ‘These include ‘“‘Queen’s ware” in a cream color, 
which led to his appointment as Royal Potter. Similar if not the same patterns can be 
found in the Wedgwood stocks of today. Jasper is most often seen in some tint or shade 
of blue. It was also made in lilac, pink, sage green, olive green, yellow and black, but 
the raised figures on it are white. During the first years of its production, or up to 1785 
it was always a solid blue. After that it had a white body and was coated the desired 
color in a so-called jasper dip. The making of solid jasper was not taken up again until 
1858. The popularity of this ware led many potters to copy the method. Among these 
were Mayer, Alcock, Turner, Palmer, Neal, and William Adams. E.J.V. 
Duplicate of Portland vase discovered at French auction. ANON. Pottery, Glass, 
& Brass Salesman, 40 [5], 25 (1929).—A terra cotta vase, in size and decoration exactly 
like the famous Portland vase, which has been in the British Museum for more than a 
century was discovered at Foix near Toulouse. French experts who examined it con- 
tend that it, rather than the British vase, which is made of dark blue glass, may be the 
original. The Foix vase was found among articles put up for auction in the collection of 
the Marquis de Narbonne. Like the Portland vase, it portrays mythological personages. 
This vase is intact, while the Portland one has been shattered and was skillfully repaired 
by a British expert. E.P.R. 
Art of glass cutting. Bruno Mauper. Sprechsaal, 62 [32], 580-84(1929).—An 
illustrated review of the present method of glass cutting and engraving is given and past 
methods are briefly mentioned. T.W.G. 
Porcelain mosaic. OTTo PELKA. Sprechsaal, 62 [32], 595-97 (1929).—The possi- 
bilities of the newly created porcelain mosaic, in competition with glass, are enumerated 
and illustrated. T.W.G. 
Production of ware by ceramic schools. ANON. Sprechsaal, 62 [32], 597-602 
(1929).—Numerous designs are shown including tableware, vases, plates, and statuary. 
T.W.G. 
Treatise on colors. ANON. Nat. Glass Budget, 45 [16], 19 (1929).—In a paper 
issued by the Carnegie Institute of Washington a short time ago, it was stated that there 
were three million recognizable colors. E.P.R. 
Stained glass windows, an art. ANON. Nat. Glass Budget, 45 [18], 20 (1929).— 
The address of Nicola D’Ascenzo, president of the Stained Glass Association of America, 
at the annual convention of the American Federation of Arts recently held in Phila- 
delphia, gives a striking differentiation between the early manufacture of stained glass 
windows and defects that are frequently seen in modernly built windows. Students of 
the stained glass industry agree that nothing has been lost in the art. While the de- 
velopment of windows may be due entirely to the growth of the Christian religion, the 
discovery of glass as a material is claimed by the ancients E.P.R. 
Modern ecclesiastical glass painting. A. ScurOpER. Keram. Rundschau, 35, 416- 
18 (1927). H.I. 
Incrustation of ceramic ware. THEODORE LENCHNER. Nat. Glass Budget, 45 
[19], 23 (1929); for abstract see Ceram. Abs., 8 [8], 555 (1929). 
Beauty in paste ware. E. BrrpEL. Keramos, 8 [4], 129-32 (1929).—A discussion 
of the latest technique and art in producing paste ware. F.P.H. 
Harvard copies plates of 100 years ago. ANON. Christian Sci. Mon., 21 [212], 8 
(1929).—Harvard College has perpetuated her history by picturing the units of that 
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great institution on china made by the Wedgwood Pottery and purchased by alumni all 
over the U.S. The plates are the famous blue and white. E.J.V. 
Michigan alumni disburse plates. ANON. Christian Sci. Mon., 21 [212], 8 (1929).— 
The Alumni Assn. of the Univ. of Michigan is disbursing dinner plates to the alumni 
and student body of the university. The 12 pictures adorning the plates are entrances 
to Alumni Memorial Hall, new Angell Hall, Hill Auditorium, old Univ. Hall, the hospital, 
the Lawyers’ Club, the general library, Mich. Union, William L. Clements Library, new 
Women’s League Bldg., and the gates to Ferry Field and the Engineering Arch. The 
plates are made by the Wedgwood potteries. E.J.V. 
Danish ceramic art. ANON. Christian Sci. Mon., 21 [225], 13 (1929).—Danish 
progress in manufacturing during the past 150 years was shown in an exhibition held in 
Copenhagen. A detailed description and history of the pottery products is given. 
E.J.V 
Llanelly porcelain. J. K. Firetcnuer. Connoisseur, 84, 87-88(1929).—The rela- 
tions of Llanelly with Swansea, in South Wales, and with Fermagh and Belleek in Ire- 
land, are discussed. A foreman trained under Chambers at Swansea, is supposed to have 
made the round, Llanelly, Fermagh, and Belleek, starting the three plants in turn. 
H.H.S. 
Viennese ceramic art. ANON. Christian Sci. Mon., 21 [235], 8 (1929).—A brief 
description of a visit to the studio of Susi Singer, a famous Viennese ceramic artist in 
Griinbach (near Vienna) where many fine examples of ceramic art are produced. 
E.J.V. 
Coéperation of museums. A. Miers. The Times, July 3 (1929).—M. 
deprecates the establishment of a Fine Arts Ministry, claiming that by coéperation and 
organized exchanges and loans the museums could supplement each other while retaining 
and intensifying their local character. H.H.S. 
Royal Society of Arts industrial designs competition. ANoNn. Pottery Gaz., 54 
[627 ], 1423-26 (1929).—An illustrated report showing the winning designs and pieces in 
the pottery and glass sections of this competition. E.J.V. 
English 18th Century glass. FRANK Davis. Illus. London News, 175, 138 (1929); 
Nat. Glass Budget, 45 [16], 17 (1929).—Photographs of decanter and drinking glasses in 
cut, engraved, and painted glass made in England between 1700 and 1890. H.H.S. 
The Marshals table. ANon. Iilus. London News, 174, 1003 (1929).—The cele- 
brated ‘Table des Maréchaux’’ was made at Sévres in 1806 by order of Napoleon. It 
is now at the Malmaison National Museum. (Photographs.) H.H:S. 
William Cookworthy, potter. JoHN Opie. Connoisseur, 84, 89 (1929).—H.H.S. 
British Empire Academy. CHARLES PEaRS. Connoisseur, 84, 128 (1929).—The 
Academy has acquired the New Burlington Galleries as its temporary premises. Nichol- 
son Babb’s group in glazed earthenware, Pharaoh’s Daughter, iscommended. H.H.S. 
Egyptian statuettes in Britanny. C. E. Lart. TJilus. London News, 175, 181 
(1929).—Egyptian statuettes, dating from 500 B.c., have been found in a tumulus at 
Plougenven, Finistére, seeming to point to the existence of an Egyptian or Phoenician 
trading colony in Britanny at that date. H.H.S. 
German glass. FRANK Davis. Iilus. London News, 175, 180 (1929).—Photo- 
graphs of glass dating from 1609 recently sold in Vienna. The wheel engraving is 
remarkable. H.H.S. 
Rural Schleswig pottery. ANON. Christian Sci. Mon., 21 [215], 9 (1929).—Two 
unique antique pieces of pottery found in Schleswig are the milk pot and milk dish. The 
milk pot, known as the “‘hengelpot,”’ is of brown earthenware. The dish known as a 
‘“‘milk shaal’”’ is yellow, glazed inside, and has brown twig decorations. E.J.V. 
Wenceslas vase presented to the Pope. Anon. [Iilus. London News, 175, 121 


“+ 
4 


792 CERAMIC ABSTRACTS VoL. 8 


(1)29).—-On the occasion of the millenary celebration of ‘“‘good King Wenceslas” at 
Prague, a Bohemian engraved crystal vase was presented to the Pope. It is the work 
of Joseph Drakonovsky, and was made by the glass firm of A. Rueckel, at Nizbor 
near Prague. (Photograph-.) H.HSS. 
Roman Empire glass. FRANK Davis. JIilus. London News, 175, 224 (1929).— 
About 100 B.c. an unknown glassworker discovered the use of the blowpipe, and the 
way was made clear to an immense variety of shapes. The workmen were mostly Greeks 
who performed for the Romans the same service that Venetians did for Europe 1500 yrs. 
later. (8 photographs.) H.H:S. 
Tell-et-Amarna: recent discoveries. H. FrRANKForT. Jilus. London News, 175, 
242-43 (1929).—The 1929 work of the Egypt Exploration Society, of which F. is director 
of excavations, is illustrated. A glass vase, faience necklace, and ring-bezels are shown 
H.H.S. 
Tutankhamen’s tomb Howarp CARTER AND Harry Burton. Iilus. London 
News, 175, 10-16, 114-19 (1929)—Examples of Egyptian art include a headrest in 
faience of lapis-lazuli blue and one in opaque glass of turquoise blue. H.H.S. 
Discoveries at Constantinople. D. Tatsot Rick. TJilus. London News, 174, 
1038-39 (1929).—Unu: r the Turkis Government, permits can be obtained for archaeo- 
logical work and it is hoped that ex. orers will turn their attention to the capital of the 
former Eastern Empire. Ten pot graphs of valuable finds, including pottery and 
enameled plaques are given. H.H.S. 
Prehistoric Persia. III. Ernst erzreip. IJilus. London News, 174, 982-83 
(19£9).—New light thrown on the art a. inities of early civilizations by recent excava- 
tii. s. (Photographs.) For previous abstract see Ceram. Abs., 8 [8], 558 (1929). 
H.HS. 
ja vanese netsuke. FRANK Davis. Iilus. London News, 174, 964 (1929).—Netsuke 
are the little pendants or toggles which were fastened at the end of the cord by which a 
purse or pouch or seal-case was slung from the girdle. They were first used in the 16th 
Century. Porcelain netsuke are the most valuable. Minute carvings of infinite variety 
associated with folklore and legend ornament these pendants. (Photographs.) 
H.H.S. 
Chinese roof-tile. FRANK Davis. Illus. London News, 175, 266 (1929).—Roof- 
tile have been comparatively disregarded by connoisseurs, but they are likely to increase 
in popularity. Their function is to protect the house from evil spirits. (Illus.) 
H.H.S. 
Ancient Brazilian art; its effect on modern ceramics. JOHANNA GRELL. Keram. 
Rundschau, 35, 495-500 (1927).—Photographs of ceramic pieces with Brazilian motifs 
are reproduced. H.I. 
Archaeological evidence of antiquity of disease in South America. R. L. Moonie. 
Sci. Monthly, 29, 193-211 (1929).—Photographs of Peruvian pottery and mummies 
showing evidence of disease. H.H.S. 
Topics and design. GEORGE BippLe. Amer. Mag. Art, 20, 431-41 (1929).— 
American art is different in motivation and content than European art. Illustrated by 
B.’s designs in terra cotta, tapestry, etc. H.H.S. 
BOOKS 


Art in Our Country. ANon. 3rd ed. Amer. Fed. of Arts, Washington, D. C., 
1929. Price $1.50. A reference book of museums, art galleries, etc., in 750 cities and 
towns of the U.S. (Illus.) H.H:S. 

Charles Roach Smith (1807-1890). HeENry SMETHAM. Daniel, London, 1929. 
Price 7s 6d. ‘The collection of Roman antiquities in the British Museum is due pri- 
marily to Smith’s endeavors. H.H.S. 
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Ancient Pagan Symbols. G. P. Putnam’s Sons, New 
York, 1929. Price $3.00. Contains 40 halftone plates of works in sculpture and ce- 
ramics and numerous line drawings. Reviewed in Amer. Mag. Art, 20, 486 (1929). 

H.H.S. 

History and Monuments of Ur. C. J. Gapp. Chatto and Windus, London, 1929. 
Price 15s. The forgotten site of Ur of the Chaldees was revealed by the discovery of four 
small clay cylinders by J. E. Taylor in 1854. Excavations began in 1919. Reviewed 
in Jllus. London News, 175, 174 (1929). H.H.S. 

PATENTS 

Design for an ashtray. JOHN KIRKPATRICK. U. S. 79,432, Sept. 17, 1929 (reissue). 

Design for a candy dish, etc. FRANK J. Murpny. U. S. 79,299, August 27, 1929 
(reissue). 

Design for an electric bulb, etc. Goprrey NIEBEL. U. S. 79,303, U. S. 79,304, 
and U. S. 79,305, August 27, 1929 (reissues). 

Design for a jar. Pui Guy Lioyp. U.S. 79,377, Sept. 10, 1929 (reissue). 

Design for a lavatory. G. Watrous. U.S. 79,312, August 27, 1929 (reissue). 

Design for a powder-puff box, etc. Rospert E. McELpowney. U. S. 79,236, 
August 20, 1929 (reissue). 

Design for a covered dish, etc. Marc Sonon. U. S. 79,445, Sept. 17, 1929 (re- 
issue). 

Design fora globe. Frances K. Test. U. S. 79,446, Sept. 17, 1929 (reissue). 

Design foralamp globe. ALBERTJ.D.OnmM. U.S. 79,410, Sept. 10, 1929 (reissue). 

Design for a tumbler, etc. Epwin E. Stick. U. S. 79,393, Sept. 10, 1929; Frep 
J. Bracksurn. U.S. 79,416, Sept. 17, 1929 (reissues). 

Design for a bottle. Francis S. Mapparorp. U. S. 79,296, August 27, 1929; 
ALFRED J. KRANK. U.S. 79,336, Sept. 3, 1929 (reissues). 

Design for a sink, etc. HENRY GoTFREDSON. U. S. 79,290 and U. S. 79,291, 
August 27, 1929 (reissues). 

Design for a goblet. Epcar M. Borrome. U. S. 79,225 and U. S. 79,226, August 
20, 1929; Ira H. Freese. U. S. 79,326, Sept. 3, 1929; Jess CLam Keiiy. U. S. 
79,431, Sept. 17, 1929 (reissues). 

Design for a plate. Epcar M. Bortome. U. S. 79,227, August 20, 1929; Louis 
Bitton. U. S. 79,222, August 20, 1929; Meru FInkie. U. S. 79,355, Sept. 10, 

1929; Emu. L. Scunerr. U.S. 79,269, August 20, 1929 (reissues). 

Design for a dish. R. Guy Cowan. U. S. 79,352, Sept. 10, 1929; FrerpiInAND 
ScumipT. U.S. 79,263, August 20, 1929 (reissues). 

Design for a cup. FERDINAND ScHumipT. U. S. 79,265, August 20, 1929 (reissue). 

Design for a sugar bowl, etc. FERDINAND ScumipT. U.S. 79,266, August 20, 1929 
(reissue). 

Design for creamer. FERDINAND ScumipT. U. S. 79,264, August 20, 1929 (re 
issue ). 


Cement, Lime, and Plaster 


Solubility of calcium sulphate. E. P. PARTRIDGE AND A. H. Wuite. Jour. Amer 
Chem. Soc., 51 [2], 360-70 (1929).—-Values for the solubility of calcium sulphate between 
100° and 2U0° are redetermined. ‘The whole system of calcium sulphate and water up 
to 200° are reviewed with the conclusion that gypsum and anhydrite are the only stable 
phases within this range. The transition temperature of gypsum into anhydrite lies 
near 40°. Hemihydrate is the only other form of calcium sulphate which has existence in 
the range 0 to 200°. Soluble anhydrite is identical in crystal form with hemihydrate, 
and the solubility curve given formerly as that of soluble anhydrite is the curve for hemi- 
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hydrate. Hemihydrate is metastable in the approximate range 90 to 130°, showing de- 
creasing stability with decrease of temperature below 90°, and with increase of tempera- 
ture above 130°. R.G.M. 
Density of calcium hydroxide and the shrinkage of Portland cement. P. Jove 
AND P. Demont. Jour. chim. phys., 26, 317-18 (1929).—There has been considerable 
disagreement as to the density of Ca(OH)». The density should be greater than that of 
CaCO; to accord with the fact that the volume of Portland cement after setting is less 
than that of the cement itself and the water taken up by it. J.and D. found the density 
of CaCO; to be 2.702, while that of Ca(OH). was found to be 2.239. The CaCO; was 
placed in a weighed crucible and transformed to the oxide by heating at 1100°C for one 
hour. The oxide was placed in a desiccator containing caustic potash. The loss of 
CO, agreed with that calculated. The hydration of the oxide occurred under a bell jar 
by contact with saturated water vapor. The reaction required 24 hrs. and there was 
no loss of material by swelling. The hydroxide was dried to constant weight in the 
presence of P,O;. The density of Ca(OH). thus prepared was determined with a pycnom- 
eter using benzene as the filling liquid. It is evident that calcium hydroxide plays a 
part in the diminution of volume of Portland cement. A.J.M. 
Use of gypsum for plaster molds. ANon. Keramos, 8 [13], 491-92 (1929).—A 
description is given of an educational film prepared in the Obermiihle Bernh gypsum 
plant. The film shows the mining, grinding, and burning of gypsum which is used in 
making plaster molds. F.P.H. 
Apparatus for calcining gypsum. I[,. Martin. Tonind.-Zig., 53 [34], 655-56 (1929); 
Rock Prod., 32 [18], 88 (1929).—A few years ago an apparatus constructed and tested by 
H. Voelker was placed in service for the firing of gypsum. Oil is used in the heating 
surfaces formed of pipe coils. Nearly pure semihydrate is produced in this apparatus. 
The plant is described. 
Pozzuolanic material in cements. Ep. Marcorre. Mines, Carriéres, Grandes 
Enterprises, 7 [72], 129-38 (1928); Rock Prod., 32 [17], 78 (1929).—M. gives Rebuffat’s 
analysis of a Roman pozzuolanic concrete over 2000 yrs. old and of a modern Italian 
pozzuolanic concrete as follows: 


Roman Italian Roman Italian 
mortar mortar mortar mortar 
H,O 17.03 20.56 CaO 5.66 6.67 
CO, 1.48 Fe,0; 1.68 4.23 
SiO, 33.61 32.60 MgO 3.56 2.35 
Al,O; 32.61 28.38 KO and Na,O 5.15 2.86 


Of the Roman mortar, 33.68°% remained insoluble and of the Italian mortar, 52.10% on 
treatment with H,SO,;. The chemical change which enabled this mortar to resist action 
of sea water for over 2000 yrs. was attributable to the reduction of lime. This action 
was accelerated in the laboratory by the use of sodium chloride, magnesia sulphate, and 
of carbon dioxide. Various materials employed for pozzuolanic cements are described; 
these include trass, calcined clay, blast-furnace slags, and various pozzuolana deposits. 
On the special cements M. deals with the replacement of silicic acids, of alumina by iron, 
of lime by magnesia, and also replacement of lime by the other bases. The physical 
and physical-chemical characteristics of cement are discussed with special treatment of 
the action of sea water, in which the works of W. Michaelis, Magnard, Rebuffat, and 
Camerman are reviewed. F.P.H. 
Bauxite and the alumina cements. V.CHARRIN. Mines, Carriéres, Grandes Enier- 
prises, 69, 105-12 (1928); Rock Prod., 32 [18], 88 (1929).—C. describes bauxite, its sub- 
stitutes, viz., kaolin, aluminite, and leucite, and the composition, setting, strengths, re- 
sistances, characteristics, and various applications of alumina cements. F.P.H. 
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Bauxite cement in Hungary. Anon. Chem. and Ind., 48, 810 (1929).—The 
Bauxite Trust in Budapest, controlled by German interests, hopes soon to attain a pro- 
duction of 200,000 T. of bauxite cement. For 30,000 T. of aluminum, 120,000 T. of 
bauxite is calculated. H.H.S. 


PATENT 


Method of making Sorel cement product. Hiram S. Lukens. U. S. 1,724,945, 
August 20, 1929. In the manufacture of Sorel cement compositions, the steps consist- 
ing of mixing an aggregate with a binder of the Sorel cement type, incorporating in the 
mixture an emulsion containing a water-resistant stable constituent of a character which 
does not materially affect the chemical reaction between the magnesium oxide and the 
magnesium chloride, and cracking the emulsion in the Sorel cement mixture by means of 
a cracking agent. 


Enamels 


Report of the Enamel Division Standards Committee, 1929. E.P. Posts. Bul 
Amer. Ceram. Soc., 8 [9], 273-93 (1929).—The subjects treated in this report and the four 
appendices are as follows: (1) properties of enamel slips; (2) opacity; (3) enamel raw 
materials; (4) fineness of wet-milled enamel and tentative method for fineness of wet- 
milled enamel; (5) properties of enamel at elevated temperatures and tentative method 
for deformation temperature of enamel; (6) pickle room control; (7) bending test for 
sheet-iron enamel and tentative method for determining the resistance of sheet-steel 
enamel to deflection; (8) method for expressing enamel compositions; (9) method for 
determining gravity of enamel slip; (10) total analysis of cryolite; (11) fineness of feld- 
spar and method of making the fineness test; (12) notes on bending test for sheet-iron 
enamel. E.J.V. 

Scientific control in the preparation of enamel. H. G. Woirram. Ceram. Ind., 
13 [3], 276-77 (1929).—The proper fineness for enamels must be determined for each 
individual enamel. They should be as fine as possible, yet coarse enough to insure 
against curling. An enamel that must be ground coarse to minimize its solution is not 
properly compounded. The advantages of fine grinding are many, provided care is 
taken to study conditions. Fine enamel sprays smoother, fires at lower temperatures, 
practically eliminates orange peel, and seems to have more opacity. Naturally, finely- 
ground enamel requires less clay to float it and therefore reduces that variable to a mini- 
mum. F.P.H. 

Batch preparation for dry-process enamels. ANON. Ceram. Ind., 13 [3], 278-79 
(1929).—When weighing out a dry-process batch for the smelter, it is well to see that the 
material entering the batch is free from hard lumps and that it appears to be clean. A 
good plan would be to put the raw materials through a '/,-in. screen before the batch 
enters the mixer. A more homogeneous enamel can be obtained by properly mixing the 
raw materials to be smelted. The rotary cement type mixer seems to answer the purpose 
well, and the batch should be mixed for about 5 min. and permitted to settle before being 
dumped into the smelter. If the batch is not allowed to settle, considerable fines which 
have not come to rest will be dissipated and lost to the batch. F.P.H. 

Method to reclaim enamel scrap. ANON. Ceram. Ind., 13 [3], 279 (1929).—A 
system installed by the manager of one large plant for the successful re-use of waste 
enamel is as follows: the booths are scraped daily, and when a batch of about 1200 
Ibs. is on hand it is placed in a ball mill without pebbles or in a blunger, with about 40 
to 50% of water and run for 10 to 12 hrs.; the material is then run through a 40-mesh 
screen in order to remove the foreign material always present in booth scrapings; this 
charge is placed in a ball mill and 2 to 3% clay and 2 to 3% tin oxide figured on the dry 
weight of the enamel is added to the mill. The additional tin oxide and clay are required 
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because these materials are mill additions and either are lost through spraying or they 
ball up and are difficult to again disseminate through the body unless the enamel is re- 
ground in a mill. F.P.H. 
Progress in alloys of iron research. FraNcis M. WALTERS. Mining and Met., 10 
[273], 418-19 (1929).—A new laboratory furnace for making iron-manganese alloys in 
an atmosphere of argon is described and illustrated. F.P.H. 
Determining orientation of crystals in rolled metal from X-ray patterns taken by 
monochromatic pinhole method. WHEELER P. Davey, C. C. Nitcnig, anp M. L. 
Futter. Tech. Pub., No. 243; Class E, Institute of Metals, No. 88. State College, 
Pa.; reviewed in Mining and Met., 10 [273], 482 (1929).—A method has been devised 
by one of the authors, which is applicable to orientation studies irrespective of the degree 
of preference of orientation and which may be used where one preferred orientation, a 
system, or even several systems of orientations must be dealt with. Some preliminary 
results obtained by the use of this method were given by H. B. DeVore and W. P. Davey 
in the Physical Review of last year. ‘This paper describes the method fully and illustrates 
its use in detail in the case of rolled zinc. F.P.H. 
Influence of raw materials upon heat consumption. ANON. Emaillewaren-Ind., 
6 [31], 253-54; [32], 259-60 (1929).—It is important to know the kind of raw materials 
to be used for the introduction of necessary properties of the enamel and whether the re- 
actions are endothermic or exothermic, and it is advisable to use raw materials of low 
fusion to reduce fuel consumption and cost. T.W.G. 
Clouding agents. ANoNn. Emaillewaren-Ind.,.6 [25], 199-201; [26], 207-208 
(1929).—Mill clouding agents, zinc oxide, antimony oxide, zirconium oxide, titanium 
oxide, and bone ash are discussed. T.W.G. 
Enamels. ANON. Bull. Assoc. de Documentation, 18 [134], 52 (1928).—To date, 
the enamels used for the enameling of iron, cast iron, copper, and other metals, by the 
ordinary methods of this industry, z.e., by powdering, rolling, dipping, and in liquid form, 
were essentially based on compounds of lead or of zinc. The invention of Migeot 
Fréres and Arnould treats with opaque white or colored enamels and with transparent 
enamels of all tints. It does away with the consequences of lead poisoning in enamel 
plants, as well as the devitrification of ceramic enamels composed largely of zinc com- 
pounds, because it replaces the compounds of lead or of zinc by those of barium or of 
strontium. The presence of barium or of strontium permits stable fluxes, maintaining 
a perfect transparency during the different returns into the fire necessitated in the fabri- 
cation. E.J.V. 
Measurement of opacity of enamels. L. VIELHABER. Keram. Rundschau, 35, 
429-30 (1927).—The difficulty of evaluating the different factors which affect the ap- 
parent opacity of enamels is discussed. A simple method of making relative measure- 
ments of opacity is described. Two enamels whose opacities are to be compared are 
mixed with equal amounts of water, brushed side by side on a glass plate and fired in a 
muffle. The enameled plate is placed betweeri a photographic copying frame and a 
source of illumination and a photographic paper is exposed in the frame for a definite 
length of time. ‘The blackening of the paper is inversely proportional to the opacity of 
the enamel. Reproducible results which are of considerable value in practical enameling 
are obtained if conditions such as thickness of the enamel, intensity of the illuminant, 
and distance between enamel and light source and enamel and photographic paper are 


kept constant. ae 
Calculations in the enamel industry. GREINER. Keram. Rundschau, 
35, 304-305 (1927).—A method of calculating costs is described. H.I. 


Enamel-frit furnaces with inclined recuperators. WiILHELM GREINER. Keram. 
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Rundschau, 35, 450 (1927).—Two sketches are reproduced of a new type of enamel frit 
furnace for which considerable fuel economy is claimed. H.I. 
Nickel and chromium in gray cast iron. D. Hanson. Chem. News, 139, 46-47 
(1929).—The introduction of alloying elements into cast iron is one of the directions in 
which definite advances have been made in the past few years. Ni, with or without Cr, 
has found the most numerous applications. Its action, like that of Si and Al, is to graphi- 
tize the carbon, but the graphite flakes are finer than with Si, with the result that the 
iron has a closer texture and finer grain. H.H.S. 
Mill-room practice. H. L. Coox. Enamelist, 6 [1], 31-33 (1928).—The man in 
charge of the milling of enamels should standardize and perfect all mill-room routine 
This includes the drying of all materials entering the mills, the systematic dumping and 
inspection of mills, checking of scales and formulas, proper and thorough screening 
of enamels, proper tests for fineness, proper setting up practice, and care to eliminate 
all dirt. G.H.Mcl. 
Mill-room practice. F. Bonn. Enamelist, 6 [2], 28-34 (1928).—The 
proper care and efficient operation of a ball mill, are discussed. A new ball mill or one 
which has been relined, will contaminate the enamel if not properly cleaned before using. 
A simple, complete record of each batch of enamel milled is a necessity in the mill room. 
After grinding is completed the mill should be carefully emptied and washed out. 
Cleanliness and orderliness of the entire mill room will prevent contamination of enamels 
G.H.Mcl. 
Neutralization of pickled ware. H.D. Carrer. ,Enamelist, 6 [1], 37-39 (1928). 
Careful control of the alkali bath will be a distinct benefit to the pickling process by in- 
suring a sufficient degree of alkalinity to remove acid properly and to avoid a large excess 
Control is accomplished by the use of test pills or titration with acid of known strength, 
using methyl orange as an indicator. This latter method is recommended where proper 
apparatus is available. After standards for the degree of alkalinity and control practice 
have been established, the concentration of the solution can be maintained under operat 
ing conditions within quite narrow limits and can be verified by occasional testing. 
G.H.Mcl. 
Conveyer driers with automatic temperature control. Luis Grsson. Enamelist, 6 
[1], 70-71 (1928).—The conveyer drier puts enameling on a production basis by doing 
away with dependence upon the weather for the important operation of drying and 
eliminates many of the losses due to excessive rehandling. A detailed description of 
the conveyer driers at the Louisville Enameled Products Co. is given. G.H.MclI. 
Economics of sandblasting. F. A. EBELInGc. Enamelist, 6 [2], 20-26 (1928).- 
Four standard types of sandblast machines, the room, barrel, cabinet, and automatic 
table machine are discussed. The proper location of the machinery with reference to 
economical handling, regulation of air blast, and correct choice of abrasives are discussed. 
G.H.Mcl. 
Insuring successful wet enameling in a stone foundry. H.D. Gates. Enamelist, 
6 [2], 36-44 (1928).—Proper sandblasting is universally recognized as the most eco- 
nomical and thorough cleaning agent for producing a surface on stove parts which 
will give a perfect bond for holding wet-process enamel. Blasting with sand, leaves in 
the pores of the casting a fine silica dust which may not fuse with the enamel thus pre- 
venting a good bond between iron and enamel. Steel abrasives do not fracture and break 
down, and therefore do not leave the pores of the iron clogged unless the reclaimed abra- 
sive has not been thoroughly separated for the casting refuse. Anautomatic rotary-table 
machine, which combines the work of the blast room and barrel with great efficiency is 
described. G.H.MclI. 
Use of rotary smelter. M.E. Manson. Enamelist, 6 [1], 8-11 (1928).—Methods 
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for the successful operation of the rotary-type smelter are discussed. Operation must 
be varied according to the enamel being smelted. Points to be watched are (1) removal 
of brick by screening spalled from the lining; (2) prevention of reduction by reducing 
the oil or gas supply, thereby insuring large excess of air during the last 15 min. of smelt- 
ing; (3) control of angle of repose of the raw batch; (4) regulation of the time of fritting. 
Automatic operation recommended. G.H.MclI. 
Observations on tearing of sheet-steel enamels. Bruck F. WAGNER. Enamelist, 
6 [1], 12-15 (1928).—The more common causes of tearing of sheet-steel enamels are 
discussed and methods of prevention suggested. Most tearing results in the drying 
process, especially when the enamel is dried from the wet surface down. Rapid drying 
of refrigerator boxes has been accomplished in a tunnel-type drier by closing off the hot- 
air ducts in the ceiling and bringing them down the side walls in order that the hot air 
might be blown up from the bottom. Drying of enamel from the iron up prevents the 
formation of a crust, which might be ruptured by steam forcing its way through. 
Enamel films may also be fractured by (1) warpage of large pieces in the firing process, 
(2) bending in the brushing operation, and (3) too fine milling. Tearing may often be 
prevented by the addition of gum arabic or clay. G.H.MclI. 
Observations on pitting of wet-process enamels. R.R. DANIELSON. Enamelist, 6 
[2], 26-30 (1928).—There may be several fundamental causes, as well as many contribu- 
tory causes for the same defect. D. had one experience where lead reduced from the 
oxide in the smelting of the frit caused considerable pitting. Crystallization of borax 
added as a setting-up agent or that dissolved from the frit itself often causes pits. So- 
dium hydroxide or soda ash is often used by enamelers to reduce the tendency of pitting 
when this difficulty is encountered with borax. The solubility of the frit is influenced as 
follows: (1) Composition. ‘The borax and sodium hydroxide or sodium silicate dissolved in 
the mill liquor is roughly proportional to the amount of boric oxide and sodium oxide in the 
frit over and above certain amounts which do no harm. (2) Undersmelting. Some of 
the soluble materials are not combined as silicates if smelting is not complete. (3) 
Agitation. Grinding action of the mill promotes solubility and likewise fineness of 
grinding. (4) Aging. Aging increases solution. Granting that all enamels are more 
or less soluble, the tendency to pit can be reduced to a minimum by proper shop prac- 
tice. This includes provision for reasonably rapid drying as slow drying promotes 
crystallization of salts. G.H.MclI. 
Enameling ailments. E.O.McFapon. Enamelist, 6 [1], 16-18 (1928).—Seasonal 
or periodic troubles may usually be remedied by proper shop design. Correct tempera- 
tures and humidities should be used in the compressor and pickle rooms. Care should be 
exercised that spray booths are properly exhausted, and firing furnaces provided with 


sufficient draft at all times regardless of the wind. G.H.Mcl. 
Status of color in enameling industry. Davi L. Caste. Enamelist, 6 [1], 20-22 
(1928).—Profits can be realized only by standardization. G.H.MclI. 


Importance of feldspar in enameling industry. Vicror V. KeELsEy. Enamelisi, 6 
[1], 23-25 (1928).—Technical control in feldspar production enables the producer to 
guarantee its uniformity, which is of extreme importance to the enamel manufacturer. 

G.H.Mcl. 

Old method vs. new methods. Car. J. Remrr. Enamelist, 6 [1], 47-51 (1928).— 
Many advantages of new practices in the enameling industry are discussed in relation to 
the improved quality of the finished product and lowered production costs. G.H.MclI. 


PATENTS 
Metallic wall tiling. Grorce L. Bennett. U. S. 1,724,901, August 20, 1929. 


Metallic wall tiling embodying therein a metallic sheet having one face thereof suitably 
decorated, and a plurality of codperating, interlocking supported members adapted to 


- 
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be connected in horizontally extending, parallel-spaced relation to each other, to the 
the studding of the wall of a building, and connected with the undecorated face of the 
sheet in a similar horizontally extending, parallel-spaced relation to each other inter- 
mediate the top and bottom edges of the sheet, respectively, whereby no portion of the 
supporting means for the tiling is exposed. 

Manufacture of strong machinable cast iron. Fritz GREINER. U. S. 1,726,433, 
August 27, 1927. The process of treating molten cast iron having a content of carbon 
plus silicon greater than 4.0%, to cause the metal upon solidification to contain the 
major part of the carbon in fine, graphitic form, which comprises the step of regulating 
the carbon plus silicon content and heating the molten metal to a temperature determined 
by a curve having approximately the following coérdinates: 


Temperature 
°C 


% C+ Si 
4.0 1400 
5.4 1500 
5.8 1600 
6.0 1700 


Attaching means for tile. Emm S. Denk. U. S. 17,28,231, Sept. 17, 1929. In 
combination a surface and a plurality of tile adapted to besec ured to the surface, means 
for securing the tile comprising a plurality of spaced deformable wings extending from 
the surface, flanges on the tile, provided with arcuate slots for coéperation with the 
wings and for deforming the wings upon movement of the tile to attached position. 

Enamels. I. Kreimpi_. Brit. 315,708, Sept. 11, 1929. Relates to the method of 
clouding enamels, described in Brit. 313, 411 (Ceram. Abs., 8 [10], 712 (1929)), in which 
a clouding agent that acts by evolving gas is used in conjunction with a substance which 
acts asa distributing agent. According to the invention, the distributing agent may con- 
sist of any substance which is insoluble in the enamel but is not, per se, a clouding agent 
The method may be used with enamels which contain little or no fluoride, or with enamels 
which have been overfired. 


Glass 


Glass disk for a 70-inch telescope reflector. A. N. Finn. Bur. Stand., Jowr. 
Research, 3 [2], 315-29 (1929); Nat. Glass Budget, 45 [19], 8 (1929).—Details are given 
of the procedure followed in making a glass disk 70 in. in diameter and 11 in. thick for 
use as a reflector in an astronomical telescope. These include (1) the making of the pots, 
(2) modification in the construction of the melting furnace, (3) construction of the mold 
and annealing furnace, (4) methods of measuring and controlling temperatures, (5) melt- 
ing and casting of the glass, (6) essential data on annealing the glass, (7) determination 
of the quality of annealing, and (8) drilling of the hole to accommodate a Cassegrainian 
mounting. R.A.H. 

Speed of crystallization of soda-lime-silica glasses. DiETzEL. Sprechsaal, 
62 [28], 506-509 (1929).—After a critical review of the work previously done it is pointed 
out that there are two important questions still to be answered. (1) What is the maxi- 
mum length of crystals for a certain time and temperature? (2) What influence has the 
soda-lime-silica ratio upon it? The gist of the investigation comprises the preparation 
of diagrams for the practical limits of the system, and this will be reviewed after the con- 
clusion of the series. T.W.G. 

Behavior of glass as colloidal electrolyte. B. LANGE. Sprechsaal, 62 [34], 617-18 
(1929).—By considering glasses as colloidal electrolytes, viscosity and fluidity are readily 
explained as a temperature balance of the glass micelles. (Due to their particular make- 
up, the particles of a colloidal electrolyte are called micelles.) At a lower temperature 
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devitrification overbalances, and the time for undercooling and concentration is in 
linear ratio to devitrification, undercooling being of special influence. T.W.G. 

Solubility of glasses in water. Ernst FISCHER AND WALTER TEPOHL. Sprechsaal, 
61, 847-48 (1928); for abstract see Ceram. Abs., 8 [9], 641 (1929). 

Rare earth elements in glass. Wermert. Nat. Glass Budget, 45 [16], 14 (1929).-- 
W., of the Kaiser Wilhelm Inst. for Silicate Research of Berlin, recently discussed the 
use of the rare earth elements as components of glass. He pointed out that one gram 
of neodymium or praseodymium cost 20 M before the war, but was now much cheaper. 
Didymium glass was used during the war for secret optical telegraphy. Glass contain- 
ing cerium was used in spectacles to cut out ultra-violet light, and zirconium was used 
in the production of certain cloudy opal glass. Neodymium glass is especially suitable, by 
insertion before mercury vapor lamps, for the production of monochromatic light. This 
method deserves introduction in all investigations in which monochromatic light is 
indicated, which have hitherto been carried out with sodium light, e.g., in the sugar in- 
dustry. Neodymium makes red or green appear sharper; it may, therefore, be used to 
correct incomplete color-blindness. Recently, neodymium and praseodymium have 
been applied extensively in the manufacture of art glasses. In these, the color depends 
on the thickness of the glass, so that parts of varying thickness show a changing play of 
colors, and the glass is used in the production of artificial gems. The color also depends 
on that of the incident light, e.g., praseodymium glass is green in daylight and colorless 
in candlelight. E.P.R. 

Making green-colored blackboards. ANon Nat. Glass Budget, 45 [17], 23 (1929).— 
One of the newest things in the market is an opaque green-colored, flat finished, glass 
blackboard for schools. It is said that the green glass is more restful and does not cause 
strain on the eyes of the scholars. For a number of years past black glass boards have 
been used in many schools and colleges. E.P.R. 

“Magnalite” obscuring glass. ANoN. Amer. Glass Rev., 48 [49], 22 (1929).—The 
obscuring sheet glass ‘‘Magnalite” is now being made by a new continuous process. 
This process eliminates bubbles and gives each surface a new high luster. The cylin- 
drical lenses, which are a feature of the glass, are produced without any waves and ac- 
cording to scientific specifications. E.P.R. 

Glass for illuminating ware. ANoNn. Ceram. Ind., 13 [3], 255 (1929).—According 
to leading illuminating engineers of the country it is believed that Galax, the newly de- 
veloped glass of the Macbeth-Evans Co., will revolutionize interior lighting. The virtues 
of this glass can be summarized, in that it is more permanent, stronger, and more ef- 
ficient. It will permit the use of higher powered lights and by having so high an indirect 
lighting component, it yields illumination virtually free from shadows. This particular 
feature of Galax should find for it an unusually wide market. The outstanding feature 
is the fact that the company has obtained the combination of i!luminating properties 
from a single piece of homogeneous glass, previously sought, in the form of a combina- 
tion of two or more separate pieces of different glasses, or the combination of two glasses 
by partial casing or the partial enameling of glass. The most spectacular feature of 
Galax is the sharp line of demarkation between the dense reflecting opal and the high- 
transmission portion of the glassware. F.P.H. 

Glass batch preparation. C. E. Fuiton. Ceram. Ind., 13 [3], 274-75 (1929).— 
The method of mixing batch for tanks is different from that employed for pots in that the 
individual scales are not used, larger quantities are mixed at one time, and water is 
added to keep down the dust. The combined mixer and scale is electrically operated on a 
track running beneath the storage bins which contain the ground materials. It is well to 
calibrate the scale from time to time in order to be sure that correct weights are being 
obtained. Materials are added in the following order: two-thirds of the total amount 


- 


1929 GLASS 801 


of cullet, sand, limestone, soda ash, saltcake, carbon or coal, and remaining one-third of 
cullet. The mixer which contains about 5 T. of material is then operated for 10 min 
From the mixer the batch drops into a hopper from which a screw conveyer takes it to 
a bucket elevator. A belt conveyer then takes it to the hopper located over the filling 
holes of the various tanks. Before reaching these hoppers it passes over a magnetic 
separator. At the point where the batch passes from the mixer hopper to the elevator 
by means of a short screw conveyer, just enough water is sprayed on it so that it does 
not stick to the elevator buckets or conveyer. The amount is usually between 3 and 
3'/2% of the batch weight. F.P.H. 
Batch preparation determines quality of glass obtained. Ratpn K. Harris. Ceram. 
Ind., 13 [3], 270-73 (1929).—In the modern window- or sheet-glass plant, too much at- 
tention cannot be given to the mixing of the batch, for upon the uniformity and evenness 
of the mixture depends the homogeneity of the molten glass, its uniform reactions under 
the controlled temperatures, working qualities at the machines, and its satisfactory an- 
nealing. The quantity and quality of the product that is packed are very largely de- 
termined between the storage bins of raw materials and the working places, and to 
maintain this standard at a satisfactory point, too much care cannot be given to the 
preparation of a homogeneous glass by the proper safeguarding of the raw materials, 
including the cullet, the thorough mixing of the batch and the preservation of this thor- 
ough mixture for charging, and the maintenance of uniform and proper temperatures 
throughout the melting, fining, working, and annealing. F.P.H. 
Automatic machine for drilling glass. ANon. Nat. Glass Budget, 45 [18], 17 
(1929).—Most of the breakage encountered in drilling glass results from the fact that the 
pressure applied to the drill is too great. In anew machine a periodic release of pressure 
is obtained by imparting a reciprocating movement to the drilling spindle by means of 
an eccentric suitably geared to the drill mechanism, while the actual pressure applied to 
the drilling spindle is obtained from an adjustable weight carried on a lever. The ma- 
chine is capable of drilling holes between four and 80 mm. diam. The machine will drill 
a 3-in. hole through 8-mm. plate glass in 12 min. ‘This rate is greatly increased with 
softer glasses. E.P.R. 
Vacuum tube a mile long. ANon. Nat. Glass Budgei, 45 [18], 24 (1929).- 
A. A. Michelson, a California astronomer, is reported to be constructing a vacuum tube 
a mile long for the purpose of measuring light. E.P.R. 
Heat lost during transfer of bottles from machine to leer. ANon. Nat. Glass 
Budget, 45 {19], 26 (1929).—The temperature of glassware including bottles, jars, tumb- 
lers, etc., falls rapidly from the time the article leaves the machine until it is placed in 
the leer, unless the transfer is made quickly. The importance of rapid transfer to the 
leer is strongly emphasized. A delay of 30 seconds wastes heat equivalent to 10 Ib 
of coal for every ton of glass annealed. E.P.R. 
New glassware designs. ANON. Amer. Glass Rev., 48 [47], 15 (1929). E.P.R 
Heat-resisting glass in Southern Pacific lounge cars. ANON. Amer. Glass Rev., 
48 [48], 23-24 (1929) —A new type of lounge-parlor car, featuring heat-resisting window 
glass, is soon to be installed on the Southern Pacific lines. The special glass, which 
“admits light but excludes heat,” is an English product. The glass has a slight green 
tinge, but after the first impression the color is not noticeable and only the restful char- 
acter remains. E.P.R. 
Boric acid in glass manufacture. W. E.S. Turner. Glass Ind., 10 [9], 211-15 
(1929); reprinted from Pottery Gaz., 54 [626], 1253-57 (1929).—T. outlines the results 
of work done on the influence of boric oxide on the rate of melting and physical properties 
of colorless glass, its advantages and disadvantages. He comments on the North 
American glass industry, discussing the manufacture of glass marbles, domestic glassware 
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found on sale in ten-cent stores, miniature lines in Pyrex, new glass-forming machines 
such as the Westlake machine with a capacity of 95,000 to 100,000 bulbs a day, the Ivan- 
hoe machine with a production of 85,000 to 90,000 bulbs a day, while only about one- 
fourth the size of the Westlake machine, the Corning No. 399 machine which can be 
run up to the rate of 320,000 bulbs of standard size per day, and the new machine owned 
by the Libbey company making 23,000 tumblers per day. A new type of edge-finishing 
machine is also described. T. expresses satisfaction that there is a growing increase in 
the utilization of scientific knowledge in all branches of the glass industry in America. 
E.J.V. 
Measuring ultra-violet rays. H.C. RENTSCHLER. Glass Ind., 10 [9], 215 (1929).— 
A “dosage meter”’ for determining the exact intensity of ultra-violet rays in ray therapy 
has been developed. It makes use of the rare element uranium which is a metal sensitive 
only to the ionic action of the antirachitic ultra-violet rays of the spectrum and is not 
affected by any extraneous light rays. The device can be used to determine the exact 
intensity of the ultra-violet rays from the sun at any time. E.J.V. 
Modern lamps. Rosert E. Locuer. Collier's, 84 [12], 20 (1929).—A discussion 
of the modern trend in lamps is presented. Modern lamps dispense with shades, become 
“‘light-making machines,”’ and carry in their shape and ground plan the stamp of ef- 
ficiency. The best materials at the moment are metal and glass. (Illustrated.) 
E.J.V. 
Manufacture of wire glass. III. JosEpH Rossman. Glass Ind., 10 [9], 222-23 
(1929).—Twenty-eight patents deal with the manufacture of wire glass and date from 
October, 1903 to March, 1907. For Part II see Ceram. Abs., 8 [10], 721 (1929). 
E.J.V. 
Centrifugal force in forming glassware. Roy Swain. Glass Ind., 10 [9], 209-10 
(1929).—Blowpipe workers have made use of centrifugal action in practically every type 
of work that has been adapted to pipe work. Flaring the blanks to get glass out into 
and to build up the wall thickness at the equator of ball globes and similarly shaped 
ware, elongating the blank by swinging the pipe, making crown window glass, making 
concave mirrors used as reflectors for wall or bracket lamps, and a great many compara- 
tively flat articles made from pressed blanks or a bowl or cup shape, are examples of the 
use of centrifugal force in forming glassware. The use of centrifugal force in glass pro- 
duction has appealed to inventors, as evidenced by the number of patents for methods or 
devices of that type. These patents, although not always practicable, indicate the 
desire of the inventors and experimenters to use every means of improving glassware or 
the methods of production. E.J.V. 
Currents in glass tanks. A. F. Wuromus anp S. Guss. Glastech. Ber., 7 [3], 99- 
102 (1929).—The movements in mixes in their general courses are portrayed. Observa- 
tions of purely horizontal current phenomena show that with lateral placing the mix 
has the tendency to travel to the middle of the tank, ending in a spiral, so that it must 
be assumed that a retrograde current prevails in the middle of the working tank. In 
the cold-stirred tanks, the tank contents are by no means stirred, but are rather con- 
tinually working, according to the laws of heat. E.J.V. 
Sanitary protection in the glass industry. K.Grrpis. Glastech. Ber., 7 [3], 90-99 
(1929).—A review is made of the conditions in the glass industry which affect the 
health of the workers, such as heat, dust, gases evolved in melting, and harmful ingredi- 
ents used in the mixes. Means of counteracting these unsanitary conditions and pro- 
tecting the health of the workmen are enumerated. E.J.V. 
Permeability of glass to ultra-violet light. I. Gorrrrirep Rosk. Glass Ind., 10 
[9]. 216-21 (1929).— The nature of ultra-violet light is briefly explained, its sources and 


action being discussed. The various brands of ultra-violet ray transmitting glass on 
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the market at present are enumerated. The historical development of ultra-violet 
glasses from the early work done by Zschimmer in 1903 to date is briefly summed up. 
The characteristics of modern ultra-violet window glass which differentiate it from that 
previously made and used in optics are enumerated. The cbject of the investigation 
was to determine to what wave-lengths the different glasses under investigation 
were permeable to ultra-violet light, and what per cent of the incident light passed 
through with the different wave-lengths. A Zeiss spectrograph was used which permit- 
ted measurements in the visible as well as in the ultra-violet part of the spectrum. The 
principle of this apparatus is given in detail. The method of converting the per cent 
permeability of glasses of different thickness to the same thickness is explained. Meth- 
ods used for the determination of FeO in the presence of FeO; in glass are discussed. 
ELV. 
Contribution to the theory of cooling and annealing of optical glasses. J. FLUGGE. 
Glastech. Ber., 7 [3], 102-106 (1929); the annealing and reannealing of glasses. (Ger- 
man translation.) W. Hampton. Trans. Opt. Soc., 26, 14-30 (1924-25), 27, 161-79 
(1926).—See also Ceram. Abs., 4 [6], 157 (1925) and 5 [10], 304-305 (1926). E.J.V. 
Best conditions of illumination for selection of glasses. P. LAzAREFF. Ceramics 
and Glass [Moscow], No. 2, pp. 66-68 (1927).—Careful investigation of the most favora- 
ble conditions under which the defects of glass may be disclosed was accomplished 
under the direction of L. in the Institute of Physics and Biophysics. The results of the 
study of the best conditions of illumination necessary for the technical examination of 
glass are explained. The following method is used: It is known that if two fields are 
illuminated with intensities J and J + AJ, where AJ represents the minimum increase 


AJ 
of J which is perceptible to the eye, the ratio sf is variable but has a constant minimum 


value with illuminations of J, varying from 8 to 200 millilamberts (according to A. 
Konig). If, in the normal part of a sheet of glass, the intensity of the reflected rays is / 


AJ 
and in the abnormal part the intensity of the reflected rays is J + AJ, the ratio FT 


which characterizes the degree of the abnormality is constant at any given point and does 
not change with the change of the value of J. If we choose for the illumination of the 


AJ 
glass an intensity which allows our eye to perceive the smallest values of FJ” we can 
observe the smallest abnormalities of the glass with this illumination. L,. also describes 
AJ 
the experiments and gives tables and curves concerning the relations of TF carried out 


by A. Predvoditelev. W.A. 
Borjom (Caucasus) bottle manufacturing and prospects of further development. 
L. A. GesspurG. Ceramics and Glass [Moscow], No. 12, pp. 417-23 (1927).—G., who is 
one of the highest authorities in the glass and ceramic industry in the U.S.S.R., expresses 
his opinion on the suitability of the introduction of vacuum-machines in the manufac- 
ture of bottles W.A. 
Window glass to be made in Australia. Lewis R. Miter. Commerce Repts., 33, 
488 (1929).—The plant of the Australian Glass Mfrs. Co., Ltd. (Sydney), which is being 
equipped for the purpose of manufacturing window glass, will probably be in production 
by January, 1930. E.J.V. 


PATENTS 


Glassworking machine. Pavut SCHWERIN AND JOHN G. PrerrreR. U.S. 1,724,972, 
August 20, 1929. In a glassworking machine, a rotatable member, a normally inactive 
head mounted on the periphery thereof and adapted to carry metallic elements which 


- - 
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project from the head, a standard supported adjacent the periphery of the rotatable 
member and adapted to hold vitreous material, a burner adjacent the standard, means 
to shift the rotatable member to bring the head in operative relationship to the standard, 
and means to rotate the head to apply the vitreous material to the metallic elements. 

Drawing sheet glass. Witi1am A. Morton. U. S. 1,726,114, August 27, 1929. 
Method of drawing glass upward in sheet form from a supply of molten glass which in- 
cludes the operation of stretching and setting the glass in a zone wherein the atmospheric 
conditions are stabilized at a pressure above surrounding atmospheric pressure. 

Decolorizing and fining glass. CHITTENDEN TayLor. U. S. 1,726,635, 
Sept. 3, 1929. Process of decolorizing glass having an iron content otherwise sufficient 
to color the same, which consists in adding to a batch therefor cerium dioxide equivalent 
in amount to not more than 1.5% of the finished glass, and a small quantity of manganese 
dioxide. 

Bottle-feed mechanism. Arvin P. Exvauu. U. S. 1,726,657, Sept. 3, 1929. Ina 
bottle-transfer mechanism comprising a reciprocatory plunger, a gripping member dis- 
posed in parallel relation to the face of the plunger and coactive therewith to hold the 
bottle in clamped position to the face of the plunger during forward movement of the 
latter, and means for moving the gripping member relative to the plunger at the termina- 
tion of each movement of the plunger. 

Mold mechanism for glassworking machines. Russet M. SEARLE. U. S. 1,727,- 
221, Sept. 3, 1929. Ina mold mechanism, the combination with a rotating mold carrier, 
a member carried thereby and rotatable in respect to the mold carrier, means for closing 
and opening the molds on the relative movement of the carrier and member, an inde- 
pendent friction drive from a common drive for the carrier and member, and a lock for 
each of the last-named parts. 

Cutting designs on glass. PARKER H. JAMES AND Hagry C. Woopsma.y. U. S. 
1,727,318, Sept. 3, 1929. In a device for cutting designs on glass, a grinding wheel, a 
table supporting the glass movable in relation to the wheel, means for making major 
adjustments of the table relative to the periphery of the wheel, and secondary means 
permitting minor adjustments of the glass relative to the table and wheel, when passing 
over the wheel without disturbing the major adjustments, whereby the bottom of the 
cut in the glass produced by the wheel may be maintained in parallel relation to the 
surface of the glass. 

Feeding molten glass. Karu E.Prmer. U.S. 1,727,379, Sept. 10,1929. Appara- 
tus for feeding molten glass comprising a container for the glass having a downward-open- 
ing discharge outlet, a cup adapted for movement to and from a position adjacent to and 
substantially in line with the outlet, movable means supporting the cup for movement 
to and from its operative position, means adjacent to the outlet for discharging pressure 
fluid into the cup when the cup is adjacent to the outlet, whereby pressure will build up 
in the cup for restraining issuance of glass from the outlet, means for conducting pressure 
fluid to the discharge means, the pressure fluid conducting means including a valve hav- 
ing a movable member for regulating the flow of fluid through the valve, spring means 
for actuating the valve member to reduce the flow of pressure fluid through the valve 
to the discharge means when the cup moves away from its operative position adjacent 
to the outlet, and supporting means movable with the cup for actuating the movable 
valve member to permit an increased flow of pressure fluid through the valve to the 
discharge means as the cup is moved to its operative position adjacent to the outlet. 

Permanently securing metal to glass. Farrieicn S. Dickinson. U. S. 1,727,755, 
Sept. 10, 1929. Method of permanently securing an encircling metal member to glass 
to resist strains exerted in axial directions and tending to separate the metal member 
from the glass, which consists in providing the metal bore with a bore of the same general 
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contour as that of the glass at the securing region but normally of slightly less diameter 
than that of the glass at the region and dimensioned to expand when moderately heated, 
to a slightly larger diameter than that of the glass at the region and, upon the subsequent 
prevalence of normal temperatures at the region, to exert a grip upon the glass surface of 
limited force less than that which develops a fracturing pressure on the glass, increasing 
the diameter of the metal member by heating it to a temperature moderately above nor- 
mal temperature but less than that where the contact between the heated metal and the 
glass would tend to cause the latter to develop fractures, forcing the metal member while 
so heated over the glass and then allowing the metal member to shrink onto the glass 
by cooling. 

Process for producing laminated glass. James W. H. RANDALL. U. S. 1,727,937, 
Sept. 10, 1929. Process of producing laminated glass consisting in impregnating a 
woven fibrous material with a substantially colorless resin which will render the fibrous 
material transparent under the action of heat and pressure, and uniting the same to two 
sheets of glass. 

Speed-changing mechanism for glass sheets. EUGENE GENTIL AND PIERRE LOUIS 
Armé Mataé. U.S. 1,728,538, Sept. 17, 1929. (1) In a speed-changing apparatus for 
glass sheets, the combination of two rollers mounted to rock around a common center to 
raise and lower the same reversely, a separate drive for each roller whereby the rollers are 
driven at different speeds, the drives being transmitted to the rollers through the common 
center around which they rock, and means for rocking the rollers around such center. 
(2) The combination of a plurality of sections each having a high-speed and a low-speed 
condition, means actuated by the presence of a glass sheet for simultaneously putting 
such sections into a low-speed condition, and means actuated by the passage of a sheet 
from over an individual section for putting such section into a high-speed condition. 

Gathering molten metal. BuLLMAN Macnine Co., Ltp. Brit. 314,047, August 
14, 1929. Relates to a glassblowing machine of the kind in which charges of glass are 
gathered into the parison molds by suction. The meeting faces of the halves of a parison 
mold are usually provided with air passages so that when a charge of glass is being 
gathered, any air that may enter the joints of the mold is exhausted with the air from 
the mold cavity. 

Glass-annealing leers. British HARTFORD-FAIRMONT SYNDICATE, Brit. 
314,101, August 14, 1929. In a continuous glass-annealing leer heating gases are ad- 
mitted to a longitudinal flue at some distance from the entrance end of the leer and are 
caused to flow in opposite directions, those flowing toward the entrance end producing 
a zone of gradually increasing temperature extending to the point of introduction of 
the gases, and those flowing in the opposite direction serving to control the cooling. 

Glass. K. Ktnze.. Brit. 314,209, August 14, 1929. Glass is melted in a shaft 
furnace, the flame being carried through the shaft so that the raw materials are melted 
therein. In the furnace which is fired by a powdered fuel burner, the charge is fed into 
the shaft and spreads at the lower end into the combustion chamber. The molten glass 
is withdrawn through a siphon duct and flow of glass into the combustion chamber is 
prevented by a water-cooled ledge. Any glass which melts from the slope and which 
might be discolored by the fuel is collected separately in the trough. When there is 
no danger of contamination of the glass by the fuel, the duct and ledge may be omitted 
and the whole of the glass withdrawn through the trough. Suction draft may be used 
to draw the flames through the shaft. The charge consists of soda in powdered form, 
and chalk and quartz in large pieces. The lower part of the shaft may be filled with 
quartzite. 

Annealing glass. Soc. ANON. DES MANUFACTURES DES GLACES ET PRODUITS 
DE St. Goparn, CHauny, ET Brit. 314,357, August 21, 1929. 
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Relates to a conveyer for receiving glass sheets or strips from a rolling apparatus at a 
high speed and for delivering them to a leer conveyer on which they move at a lower speed. 
The invention consists in using for the conveyer two sets of rolls alternating with one 
another and rotating at different speeds, and in providing mechanism for raising and 
lowering the rollers alternately, so that the glass is received on the high-speed rollers 
which are then lowered and deposit it on the low-speed rollers. The conveyer may be 
included within the structure of the leer. 

Delivering molten metal. BuLLMAN MACHINE Co., Lrp. Brit. 314,372, August 21, 
1929. Relates to a furnace trough or forehearth from which charges of molten glass are 
gather by suction into the molds of a glassblowing machine, and consists in providing a 
baffle to control the circulation of glass between the forehearth and the furnace. 

Annealing glass. E. Hi.cers. Brit. 314,385, August 21, 1929. Relates to the 
method of making plate or sheet glass in which glass plates are formed intermittently by 
a rolling apparatus and are conveyed to and through a leer by means of a roller conveyer. 
According to the invention, the glass plates, while in the leer, are alternately moved for- 
ward a predetermined distance and backward a smaller distance, thereby imparting to 
the plates a reciprocating movement while causing them to advance gradually along the 
leer. The reciprocating movement is sufficiently rapid to prevent the glass from sagging 
between the rollers, while the resultant forward movement is sufficiently slow to enable 
the glass to be annealed in a leer of reasonable length. 

Delivering molten metal. BuLuMAN MAacuINE Co., Lrp. Brit. 314,480, August 
21, 1929. Relates to a furnace trough or fore hearth for supplying molten glass to a 
glassblowing machine of the kind that gathers charges of glass by suction. The molds of 
the machine move in a circular path and each mold is preceded by a skimming blade 
which clears away the chilled glass and causes a circulation of glass between the fore 
hearth and the furnace. The fore hearth is separated from the body of the furnace by a 
vertically movable gate, and hot glass enters the fore hearth beneath the lower edge of 
the gate. According to the invention, the gate does not extend across the whole width 
of the furnace opening but is supplemented by a fixed bridge. The lower edge of this 
bridge is separated from the surface of the glass by a space which is sufficiently deep to 
allow the chilled glass, pushed forward by the skimmers, to pass freely into the furnace. 
The position of the gate is adjusted so that the gap, between its lower edge and the sur- 
face of the glass, allows the glass to flow freely into the fore hearth but is not wide enough 
to allow excessive radiation from the furnace. , 

Gathering molten metal. BuLuMAN MacuineE Co., Lrp. Brit. 314,481, August 21, 
1929. Relates to a device for skimming the surface glass from an area from which mold 
charges are gathered by suction. The device comprises a vertical shank and two blades 
set approximately at right angles to one another. Each blade tapers downward, and 
the lower part, which forms the skimming surface, is inclined to the vertical faces of the 
blades. The skimming devices are carried by the blowing machine and one of them is 
arranged in advance of each of the parison molds. Each skimmer is so positioned that 
the blade lies approximately parallel with the path of the device and with the front 
wall of the trough, or open-topped fore hearth, from which the glass is gathered. The 
blades are preferably hollow and are cooled by means of water circulated through them 
from the shank. 

Glass blowing. G1Lass-FABRIKATIONS-AUTOMATEN GEs. Brit. 314,508, August 21, 
1929. An automatic glassblowing machine comprises means for packing each charge 
of glass into the parison mold by suction, and it is characterized by the fact that the 
packing of the glass, and its subsequent blowing to form a parison, is carried out with 
measured quantities of air, while the blowing of the parison in the finishing mold is ef- 
fected by air from a storage tank. 
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Glass manufacture. C. H. RANKIN AND RANKIN AuTomaTic GLASS FEEDER Co., 
Lrp. Brit. 314,910, August 28, 1929. The exposed metal parts of a glass feeder are 
encased, shrouded, or screened with fire clay, or other refractory heat-insulating material, 
in order to prevent the metal from scaling or being burned away by the heat to which it 
is exposed. 

Forming hollow-walled glassware. AMERICAN THERMOS BoTTLe Co. Brit. 314,- 
940, August 28, 1929. A method of making a double-walled vacuum bottle consists in 
cutting off the rounded lower portion from an outer cylinder, assembling the outer cylin- 
der with an inner cylinder and sealing them together at the necks, and then replacing 
the rounded portion and sealing it to the remainder of the bottle. The outer cylinders 
are blown with a circumferential bead or ridge around each cylinder, and the rounded 
lower portion is cut off along the bead, thus leaving the upper part and the lower part 
with flared edges. An inner vessel is inserted and they are sealed together at the necks. 
A machine for replacing the rounded bottom parts comprises a conical table which is 
rotatable about a vertical axis and is turned by hand. In operation, the table is turned 
by hand to bring the bottles to successive stopping points where they are rotated by the 
wheels and are heated along the flared edges by flames from gas burners. In order to 
prevent the welded edge from collapsing, air under pressure is supplied to the hollow 
space in the wall of the bottle through the hollow shaft and the evacuation nipple on the 
bottom of the bottle. 

Glass blowing and gathering. F. O’Nem.. Brit. 315,154, August 28, 1929. A 
machine for gathering charges of molten glass by suction, and for forming the charges 
into hollow articles by blowing, comprises two continuously rotating tables carrying 
parison molds and finishing molds, respectively, a fore hearth supplied with molten glass 
from a tank furnace, and a device which circulates the glass in the fore hearth so that a 
part of its surface, from which charges are gathered by the parison molds, is constantly 
renewed. 

Delivering molten metal. W. J. Miter. Brit. 315,160, Sept. 4, 1929. A feeder 
of the reciprocating-plunger type has a device interposed between the plunger and the 
driving mechanism for enabling the speed of the plunger at any part of its stroke to be 
varied while the speed of the driving mechanism remains constant. Similar mechanism 
may be used for controlling the movement of shears, or of a paddle or any other form of 
impeller for feeding the glass. The plunger is also given a lateral movement in the direc- 
tion of the length of the fore hearth in order to obstruct the flow of the hottest portion of 
the glass to the outlet aperture. The fore hearth is preferably made narrower than usual 
in order to provide a more clearly defined channel for the hottest glass. 

Fused silica. L. Samp.e. Brit. 315,250, Sept. 4, 1929. A method of joining 
plates, tubes, or other parts of fused silica consists in cutting a groove close to one or 
both of the edges to be joined, placing these edges together, and then fusing the portion 
between the grooves. When two plates are to be joined at right angles to one another, 
the edges to be fused are bevelled and grooves are cut in the plates close to the edges. 
The two parts are held together along the bevelled edges, and the common edge is fused 
by means of a small oxyhydrogen flame. The reduced thickness of material between the 
grooves reduces the transfer of heat from the point of fusion to the mass, and the risk of 
distorting the parts is lessened. 

Glass preserving. INTERNATIONAL GENERAL Evecrric Co., Inc. Brit. 315,303, 
Sept. 4, 1929. Molds made of rustless steel, or having the working surface plated with 
nickel or chromium, are used for pressing a mixture of glass and asbestos or mica. The 
material is used for electric insulators, and the purpose of the invention is to prevent 
coloring of the surface of the insulators by rust on the surface of the mold. 


808 CERAMIC ABSTRACTS VoL 8 


Delivering molten metal. BuLLMAN Macuing Co., Lrp. Brit. 315,345, Sept. 4, 
1929. Relates to a furnace trough or fore hearth from which charges of molten glass are 
gathered by suction into the molds of a glassblowing machine. The invention consists in 
providing a baffle which dips into the glass and insures that only glass from below the 
surface in the tanks flows into the fore hearth. 

Gathering glass. BuLLMAN MACHINE Co., Ltp. Brit. 315,347, Sept. 4, 1929. 
Relates to a glassblowing machine of the kind in which each parison mold, as it rotates 
with the machine, is raised and lowered by a lifting member which runs on an adjustable 
cam track. The adjustable section is so designed that the transition points, between the 
fixed and adjustable sections, remain unaltered whatever the position of the adjustable 
section, and the molds are not jolted as they pass these points. 


Gathering; cutting off excess metal. BULLMAN Co., Brit. 315,389, 
Sept. 4, 1929. Relates to glassblowing machines of the type which gather charges of 
glass into parison molds by suction, each parison mold being associated with a shearing 
blade that cuts off the surplus glass at the intake of the mold. After the glass has been 
sheared off, the lower end of the glass blank, which protrudes from the mold, is repeatedly 
upset, or expanded laterally, before the blank is transferred to the finishing mold. The 
upsetting of the glass is effected by a flat tool, preferably the shearing blade, which is 
given a reciprocating movement in the direction of the length of the blank. The blade 
pats the bottom of the blank, or presses it upward, causing it to bulge out along its edge. 
The protruding glass reheats by conduction from the interior and the shear scar does 
not appear on the bottom of the finished bottle. 

Delivering molten metal. T. F. Pearson. Brit. 315,659, Sept. 11, 1929. The 
plunger of a glass-feeding device consists of a body of refractory material reénforced by 
means of an externally-threaded steel rod. A similar construction may be used for gates, 
baffles, or other refractory parts of small cross-section used for controlling the flow of 
furnace gas or molten glass to the feeder. The rod forms a suitable means for lifting or 
controlling the element of which it forms a part. 

Coating compositions; plastics; adhesives; laminated glass. British CELANESE, 
Lrp. Brit. 315,807, Sept. 11, 1929. Coating and plastic compositions comprise a 
synthetic resin of the benzene sulphonamide-aldehyde type and a cellulose derivative. 
The resins are preferably made without the aid of catalysts, but acid or alkaline catalysts 
may be employed. Examples of the aldehydes which may be used are formaldehyde, 
paraformaldehyde, and acetaldehyde. As cellulose derivatives, cellulose acetate is pre- 
ferred, but other derivatives such as the nitrate, formate propionate, butyrate, or ethers 
such as methyl, ethyl, or benzyl cellulose may be used. The compositions may also 
comprise natural or artificial resins, plasticizers, softeners, medium or high boiling sol- 
vents, pigments, dyes, etc. Among the resins suitable for use are manilla, acaroids, 
pontianak, kauri, dammar, rosin, shellac, ester-gum, phenol-aldehyde resins, etc. As 
plasticizers or softeners, diethyl phthalate, triphenyl or tricresyl phosphates, amides such 
as monomethyl or ethyl benzene or toluene sulphonamides, triacetin, diphenylol pro- 
pane, thiocarbanilide, etc., may be used. High-, medium-, and low-boiling solvents 
specified are ethyl acetate and lactate tetrachlorethane, benzyl, and diacetone alcohols, 
acetone, benzene, alcohol, and ethylene dichloride. Fire retardants, 7.e., organic bro- 
mine compounds such as brominated tricresyl phosphate may be added. An example of 
the preparation of a benzene sulphonamide-aldehyde resin, and examples of lacquers are 
given. Adhesives comprise solutions of the benzene sulphonamide-aldehyde resins. 
The products are particularly suitable for cementing sheets containing cellulose deriva- 
tives, such as cellulose nitrate or acetate, between sheets of glass to form nonsplinterable 
laminated glass. 
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Heavy Clay Products 


Standard unit of dimension for masonry. Frep T. HEATH. Jour. Amer. Ceram. 
Soc., 12 [10], 605-39 (1929).—Construction problems due to lack of codrdination in sizes 
of different masonry materials are pointed out. It is proposed that these difficulties can 
be overcome by adoption of a standard “‘unit’’ of dimension to be used by architects and 
engineers in dimensioning building plans, and by masonry material manufacturers in 
determining the size of their products. No definite ‘‘unit’’ of measure is suggested, ex- 
cept that it should approximate one brick length plus one mortar joint, two brick widths 
plus two joints, or three brick-thicknesses plus three joints. The application of the 
“unit” plan is given for face brick, common brick, paving block, fire brick, cement 
block, structural clay tile, terra cotta, cut stone, and to masonry openings for windows 
and doors. Illustrated with 74 photographs of masonry and 2 plates. A preliminary 
paper on this subject was presented in Washington, D. C. in June, 1929, at a meeting on 
masonry opening sizes. An article describing this meeting was published by W. V. 
Morrow, Metalcraft, 1 [3], 41-45 (1929). A review of the article by Frep T. HEATH also 
appeared in Brick Clay Rec., 75 [6], 348-50 (1929). 

Effect of brick strength on masonry strength. ANon. Bur. Stand., Tech. News 
Bull., No. 148, pp. 78-79 (1929).—Recently additional tests have been completed at 
the Bureau, the results of which indicate that the flat compressive strength of the units 
gave a more constant relation to the masonry strength than the transverse strength 
even when the compressive strength was high in comparison with transverse strength. 

R.A.H 

Electrical power in brickwork. ANoNn. Brit. Clayworker, 38 [448], 156-58 (1929).— 
In the design of a brickwork, the drive of any one machine may materially affect the 
economy of the whole plant. The electric drive offers an opportunity for checking waste 
power, for by means of meters and other measuring devices a careful record can be taken 
of the operation of any individual machine or group of machines and analyzing such in- 
formation will lead to rectification of errors and prevention of waste. ‘These instruments 
are necessary to indicate, record, and control the quality and quantity of the electrical 
energy used in the works. Any reduction in kilowatt consumption is a direct saving. 
A brief description of the instruments is given. Considerable discussion is included on 
the meaning of ‘‘power factor’ and how to improve it. R.A.H. 

Troubles with hollow blocks and pipes. ANon. Brit. Clayworker, 38 [448], 173 
(1929).—Hollow blocks and pipes must usually be made in a fairly stiff raw state in order 
that they may be handled without distortion. This stiffness reduces the output, delays 
the drying, and tends to cause cracks. Hence the softer the paste for these products the 
less likelihood of these defects. After 48 hours (or less) of drying, distorted pipes or 
blocks made from soft paste may be “‘fettled’’ to restore them to proper shape. The 
advantage of using the softer paste is discussed. Air in the clay is a common cause of 
blisters in the finished product and should be avoided in the mixing or forming process. 
Cracks in the sockets are usually due to badly-made molds. Cracks at the edges of the 
pipes are usually due to defective methods of drying. R.A.H. 

Waste in transmitting power. ANON. Brit. Clayworker, 38 [448], 158 (1929).— 
The waste of power which occurs in many brick and tile works is much greater than is 
generally supposed. This waste is largely the result of two causes: (1) lack of knowl- 
edge of the power required to drive each item in the plant and (2) lack of skill in the ar- 
rangement of the various machines. The use of power from these two angles is dis- 
cussed. R.A.H. 

Display of face brick. V.W. Borxer. Clay-Worker, 92 [2], 109-12 (1929).—The 
Richards Brick Co. (Edwardsville, Ill., and St. Louis, Mo.), is endeavoring to meet the 
display methods of producers of other building materials on a competitive basis. A 
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special type of display board was designed for outdoor displays. A permanent face- 
brick display is maintained at the offices of the company. A detailed description is 
given of the various display methods. E.J.V. 
Color in face brick. FRANK C.Manoney. Brick Clay Rec.,75 [6], 346-47 (1929).— 
Among the results obtained in many tests in producing colored face brick by the addition 
of various chemicals are blue brick ranging in various shades from light to dark blue 
speckles in various effects on buff brick, red speckles on buff brick, red center section 
on buff brick, greens of unusual brightness without using zinc, manganese speckles on 
surface only, gold brick and gold speckles, black brick of unusual intensity, variegated 
brown and gold of unique distinction, and white, black, and other glazes. The researches 
have taken into consideration such problems as the application of the colors with simple, 
inexpensive, and foolproof machinery; hacking on regular drying equipment; setting 
in existing kilns, and sanding where necessary. E.J.V. 
New cutter for sewer-pipe press. ANON. Brick Clay Rec., 75 [5], 291 (1929).—A 
cutter developed at the Streator (Ill.) Clay Mfg. Co., operates from a shaft as a center 
and can cut one or two pieces of ware of uniform length from a straight column issuing 
from a sewer-pipe press. E.J.V. 
Drying and drier design. R.K. HursH ann E. J. Hazen. Brick Clay Rec., 75 
[5], 292-302 (1929); Clay-Worker, 92 [2], 117-22 (1929).—A completely detailed de- 
scription of tests made at the plant of the Bohnsack Brick Co., Chicago IIl., using a drier 
consisting of 30 single-track tunnels 150 ft. long, 4 ft. 1'/2 in. wide, and 5 ft. high, each 
holding 18 cars of 1048 brick. Variations in drying are discussed and data on operation 
during a heat-balance test are presented. . E.J.V. 
Making brick at Decatur, Alabama. ANon. Clay-Worker, 92 [2], 114-16 (1929).— 
Well-illustrated descriptions are given of the plants of the Alabama Brick and Tile Co., 
and the Decatur Brick Corp., owned and operated by the Stephenson Brick Co., Bir- 
mingham, Ala. Both plants are located in Decatur and both manufacture face brick, 
the Ala-Tex brick of the Alabama Brick and Tile Co. being very much in demand. 
E.J.V. 
Peebles paving brick plant. ANon. Brick Clay Rec., 75 [6], 352-56 (1929).—A 
description of the plant of the Peebles Paving Brick Co. (Portsmouth, Ohio). This 
plant is designed in two operating units, the combined production of which is 120,000 
pavers daily, and a few thousand face brick made to supply the local demand. (II- 
lustrated.) E.J.V. 
Modern French tileworks layout. Anon. Brit. Clayworker, 38 [448], 159-60 
(1929).—A brief description of the modern tileworks of M. Philippe Sturm, at Riedselz 
(Alsace). A plan view of the plant layout is given. Keller driers are used and the kiln 
is of the zig-zag type comprising 22 chambers. ‘The output per 9-hr. day is 20,000 inter- 
locking tiles and 10,000 to 15,000 sundry types. R.A.H. 
Address on fired-clay products. W. B. NEHER. Clay-Worker, 92 [2], 113-16 
(1929).—The history of the brickmaking industry is traced briefly, from the earliest 
evidence of the existence of brick in 2700 B.c. to the present time. The process of manu- 
facture used in Egypt at the time of the Israelites is explained. After tracing the spread 
of the industry through Europe and then to the U. S., N. explained the three general 
methods of the manufacture of brick: (1) soft-mud or sand-mold, (2) stiff-mud or wire- 
cut, and (3) dry-press. Some arguments on why prospective builders should build with 
brick were also given. E.J.V. 


BOOK 


Factory Design, Equipment, and Manufacture of Claywares. T. W. GarveE. 
T. A. Randall & Co., Indianapolis. 300 pp., 280 illus. Price $6.00. Reviewed in 
Brick Clay Rec., 75 [6], 358 (1929).—The book goes thoroughly into every phase of clay- 
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plant design, layout of machinery, and production methods. It is a liberal education in 
modern methods of clayware production and contains information which will be of 
value to every clay-plant owner and operator. E.J.V. 


PATENTS 


Skip for raising and stacking brick. Arrow Morr. U. S. 1,725,471, August 20, 
1929. A skip for raising and stacking brick, consisting of an open-bottomed box frame, 
and a bar in the frame, the frame being formed with downward-inclined notches beneath 
the middle of a row of brick in the frame and with slots guiding the bar and extending 
obliquely downward from the notches to and clear of one side of the row. 

Three-walled building block. RussELi, GLENN Bone. U. S. 1,727,362, Sept. 10, 
1929. A hollow building block comprising three hollow parallel spaced-apart walls of 
equal width, a pair of cellular constructions between the central wall and each of the 
two outer walls, each cellular construction including thin curve webs merging into the 
adjacent walls and integrally connecting the same, the width of the walls and each cellu- 
lar construction being multiples of a common unit of measurement, and the cellular 
constructions having different widths. 

Horizontally-cored building block. Russet, GLENN Bone. U. S. 1,727,363, Sept. 
10, 1929. Ina wall construction, the combination of a pair of superposed hollow blocks, 
each provided with horizontally extending cores, and comprising a pair of relatively 
thick load-carrying walls with a cellular construction integrally connecting the walls, 
the celJular construction including horizontally extending curved webs merging at op- 
posite ends into the walls and coacting therewith to form thickened portions at the ends 
of the webs and at the top and bottom of the load-carrying walls, the walls of the blocks 
being in vertical alignment, a web of the upper block coacting with a web of the lower 
block to form a horizontal core substantially circular in vertical cross-section, the adja- 
cent faces of the superposed side walls on one side of the wall construction cut away so 
that the cut-away portions of the superposed blocks will form a key-block receiving space 
outlined top and bottom by the thickened portions of the adjacent load-carrying walls 
and a key block fitted in the space and acting to transmit strains from the curved web 
of the upper block to the curved web of the lower block. 

Manufacturing hollow tile. Roy A. SurpLtey. U. S. 1,728,373, Sept. 17, 1929. 
(1) In combination, means for shaping a ceramic body with a portion extending beyond 
the body portion substantially parallel to a major axis thereof, and pivoted means for 
bringing the extended portion into substantial parallelism with another axis of the body. 
(2) In a cutting machine for ceramic material, means for severing a hollow ceramic body 
comprising cutting wires extending longitudinally of the ceramic body and adapted to 
engage opposite inner walls of the ceramic material and cutting wires extending trans- 
versely of the ceramic material in coéperative relation to the first-mentioned wire 
whereby sections of oppositely disposed walls of the ceramic material are cut away by 
cutting wires, and means for moving the cutting wires. 

Handling brick. L. N. Dyurperc. Brit. 313,933, Aug. 14, 1929. Apparatus for 
automatically arranging brick in stacked formation for transport to a kiln or drier com- 
prises a member rotating upon a horizontal axis and furnished with one or more radial 
arms each of which receives the brick side-by-side in a horizontal position and places 
them in stacked formation as it approaches a vertical position. The stacks are trans- 
ferred to a carriage or an endless belt. 

Wall brick; flooring tile. F. Humpuris. Brit. 314,764, August 28, 1929. Brick, 
blocks, slabs, and tile are provided with a plurality of relatively deep, vertical, narrow- 
mouthed chambers closed at one end and extending from the upper or lower faces or 
both such faces, and the cross-section and depth of such chambers is such that, whether 
the blocks are laid with the mouths of the chambers in the upper or lower faces, the bed- 
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ding material merely plugs the ends of such chambers and does not fillthem. The cham- 
bers, which may be in the form of apertures or slots, may extend nearly to the opposite 
face from that in which their mouths are situated or to a plane midway of such faces. 
The chambers may be sinuous-shaped in plan, or each chamber may have a number of 
partitions. The blocks are also provided with shallow cells for receiving plaster. Floor 
tile are provided with the chambers extending from the under faces so that the bedding 
material may plug their lower ends. The brick, etc., have no interengaging projections 
and recesses and may therefore be readily divided into halves or quarters when desired. 
The blocks may be used for capping walls, the mouths of the chambers being arranged 
in the lower faces of the blocks. 

Porous brick. J. Y. JoHnson. Brit. 315,205, Sept. 4, 1929. In the manufacture 
of porous brick by stirring or beating a binding clay and water with a foaming agent, 
molding and baking, there is incorporated with the foam a cement or one of the difficultly 
soluble salts of the alkaline earth metals such as gypsum, to give stability to the foam to 
facilitate molding, and optionally also a weakly acid or alkaline substance such as soda, 
bisulphates, and milk of lime which increases the strength of the brick on baking. Fillers 
such as kieselguhr, fire clay, and sand may be employed. As foaming agents, soaps or 
saponins may be employed, but it is preferred to use sulphonic acids, especially those of 
alkylated aromatic polynuclear compounds, or their salts, sulphuric esters, such as 
Turkey red oil, or the products obtained by sulphonating tars or tar oils or fraction or 
extraction products of such tar or oils. In examples of isopropylnaphthalene sulphonate 
and butylated naphthalene sulphonic acid are used. 


Refractories - 


Progress report on investigation of fireclay brick and the clays used in their prepara- 
tion. R. A. HeEINDL AND W. L. PENDERGAST. Jour. Amer. Ceram. Soc., 12 [10], 
640-75 (1929).—This is a progress report of an extensive study of fire clays and fireclay 
brick. It includes the results of a preliminary study of clays representative of those used 
in the manufacture of refractories throughout the U.S. Chemical analyses and a sum- 
mary of physical tests are given of both fire clays and the brick manufactured from 
them. The thermal expansion behavior of the fire clays fired at 1400°C and those of 
the fire brick ‘‘as received” from the manufacturer and also after firing at 1400°C, 
1500°C, and 1600°C were studied and the materials classified into groups having char- 
acteristic thermal expansions. The moduli of elasticity and rupture were determined 
at 20°C, 550°C, and 1000°C. The resistance of the brick to spalling in a water-quench- 
ing test is expressed in an empirical relation correlating the elasticity, strength, coefficient 
of expansion, and percentage of grog used in compounding the brick batches. Data are 
presented on individual bricks made by the same manufacturer showing probable reasons 
for great differences in the number of quenchings required to cause spalling in the water- 
dip test. 

Study of fire clays. ANon. Bur. Stand., Tech. News Bull., No. 148, p. 79 (1929).— 
The initial step in the study of fire clays, which isone phase of a comprehensive investiga- 
tion of refractories and the fire clays from which they are manufactured, has been the 
determination of certain properties of the clays fired to cone 5. Specimens were pre- 
pared from each of 25 different clays using a mixture of 50% grog (also fired to cone 5) 
and 50% clay. Results obtained on the prepared specimens indicate that the percentage 
increase in modulus of elasticity at 550°C when compared with values obtained at 20°C, 
is directly proportional to the silica content of the clays. It was also noted that the 
percentage decrease in modulus of elasticity, determined at 1000°C when compared with 
values obtained at atmospheric temperature, was in inverse relation to the silica content. 
Preliminary data indicate that plastic flow, determined under load at 1000°C, is affected 
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by (a) silica content, (b) porosity, and (c) P.C.E. value. Maximum plastic flow was 
shown by both a Missouri flint clay and a Pennsylvania semisiliceous plastic clay. 
R.A.H. 


Effect of various addition agents and treatments on the green strength of Missouri 
refractory clays. A. J. anpD M. E. Jour. Amer. Ceram. Soc., 12 [10], 
676-86 (1929).—Tests were made with the plastic and semiflint fire clays of north-central 
Missouri and the burley diaspore of south-central Missouri. Aging plastic fire clay 10 
days produces about a 38% increase in modulus of rupture. Na,CO; treatment pro- 
duces about a 50% increase. Tannic acid which flocculates the colloids improved the 
modulus a good deal; an acid treatment after an alkali treatment, however, produced no 
added effect of importance. The effect of developing bacterial growth was marked, 
especially if aged for a considerable time. Grape juice had a specific effect. The ad- 
dition of bentonite Collotone R increased the modulus almost 3 times. The maximum 
is reached with about 8% bentonite. The additive effect of dextrine in combination 
with bentonite is positive but of negligible consequence. Tenn. ball clay is without 
important positive effect in amounts up to 8%. Sodium silicate additions up to 8% 
gives negative results. With as little as 4% bentonite the modulus of rupture of flint 
clay is tripled. Aging of flint clay has an important positive effect. Effect of the ben- 
tonite can be obtained in the dry-press, stiff-mud, or soft-mud bodies, but it is greatest in 
the stiff-mud. Burley clay is less self-bonding than the flint and the effect of the ben- 
tonite is more marked even than in the case of flint. Four per cent bentonite increased 
the modulus of rupture to about 4'/, times its original modulus of rupture. The modulus 
of rupture of flint clay-bentonite mixtures might approach that of plastic fireclay-ben- 
tonite mixtures at high contents of bentonite, leading to the indication that in the case 
of these two clays the total colloidal content is the determining factor. With 3°% ben- 
tonite the modulus of rupture of the flint is made equal to that of the plastic and straight, 
a result applicable to problems where the dissolving out of the bonding material in the 
refractory is a determining factor in service. The P.C.E. of the plastic fire clay drops 
1 cone for 3% and 2 cones for 6% of bentonite addition. 


Geologic relations of the diaspore and flint fire clays of Missouri. H.S. McQuEEN 
Jour. Amer. Ceram. Soc., 12 [10], 687-97 (1929).—Sink-hole type deposits filled with 
flint fire clay have been known in the Ozark region of Mo. for many years. Within the 
last ten years, an associated clay formerly discarded as waste, bit now recognized as 
diaspore clay, has been developed. The paper outlines the general geology of the dis- 
trict and discusses the clays and mode of occurrence of the deposits. Brief mention is 
made regarding future production and probable developments in this district. 


Graphite. Il. Domestic and foreign deposits. M. TyLer. Bur. Mines, 
Information Circ., No. 6122, 25 pp. (1929).—Graphite occurs in many places in the U. S., 
but previous to 1914 the domestic production amounted to 15 to 20% of the natural 
graphite consumed in this country. Including artificial graphite, the proportion was 
about 25%. During the World War the production of both natural and artificial graphite 
increased until in 1918 it contributed more than one-half of the available supply, and 
since 1919 the proportion has not fallen below 40%. Except during the war period this 
apparently increasing independence has not been due to any large increase in production 
from domestic mines. It reflects a larger output of artificial graphite and reduced im- 
ports of Ceylon lump and chip, grades which have never been produced in substantial 
quantity inthe U.S. American graphite deposits, though numerous and often large, are 
characteristically low grade and in normal times have proved relatively costly to work. 
The report discusses and describes the kind of graphite mined or occurring in Ala., 
Alaska, Ark., Calif., Colo., Ga., Idaho, Me., Mass., Mich., Mont., Nev., N. J., N. Mex., 
N. Y., N. C., Pa., R. I., S. Dak., Tex., Utah, Va., Wash., Wis.,and Wyo. The foreign 
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deposits discussed are located in Canada, Mexico, South America, and in Europe as 
follows: Austria, Czechoslovakia, Germany, France, Italy, Spain, Russia; in Asia: Ceylon, 
Korea, French Indo-China, India, Japan, Africa, and Madagascar. III. Utilization 
of graphite. Jbid., No. 6123, 20 pp.—The outstanding trend in the graphite market is 
the fast-growing demand for cheaper qualities of graphite and the declining consumption 
of the more expensive varieties. The increasing demand of high-grade steel ingots has 
hastened the introduction of electric, oil, or gas-fired furnaces to replace the older types 
requiring pots to hold the metal during melting. This has caused considerable shrinkage 
in the demand for graphite crucibles. T. discusses the consumption of graphite by vari- 
ous industries in the manufacture of foundry facings, pigments and paints, crucibles, 
pencils and crayons, commutator brushes, stove polish, lubricants, graphite electrodes, 
and dry batteries. A brief discussion is given in each case as to manufacturing methods. 
Graphite substitutes, such as scrap mica and tale are discussed. IV. Status of the 
American graphite industry. Jbid., No. 6124, 20 pp.—T. discusses graphite in general, 
the importance of the material, and the comparatively small size of the industry, to- 
gether with a lack of knowledge regarding facts of the industry. The U. S. seldom uses 
more than 30,000 short tons of this material annually. Aside from the increased produc- 
tion of artificial graphite the leading changes in the industry have taken place in the 
import trade. No problem of the industry is productive of more argument than the 
question of the relative merits of different kinds of graphite, of which there are 3 or 4 
wholly different types with several grades of each type. The total consumption with 
a comparison of the crystalline, amorphous, and artificial types is discussed. The costs 
of production and competitive conditions are reviewed. A list of graphite mines and 
producers in the U. S. is included. For Part I see Ceram. Abs., 8 [9], 656 (1929). 
R.A.H. 


Comparison of properties and industrial durability of lime-bonded and clay-bonded 
silica brick. W. J. REES AND W. Hucmw. Trans. Ceram. Soc. [Eng.|, 27, 221-50 
(1929).—Clay-bonded silica brick can be made by the same process of manufacture as 
ordinary lime-bonded brick. Better and quicker spreading of the clay over the frag- 
ments of stone is obtained if the clay slip used is deflocculated with sodium silicate. 
With 3'/.% of ball-clay bond the mechanical properties of green and fired brick are ap- 
proximately equivalent to normal brick with 2% lime bond. ‘The general ‘‘working’’ 
properties of the clay-bond batch are similar to those of a lime-bond batch, except that 
the clay-bond batch is rather more sensitive to variations in water content. Under com- 
mercial conditions of firing there is very little difference in the rates of inversion of clay- 
bonded and lime-bonded brick. A noteworthy point is that the brick made without 
any added bond have a greater degree of inversion (as indicated by powder density) 
than brick with either lime or clay bond. This is contrary to the generally accepted 
belief that the presence of lime in a silica brick batch facilitates the inversion of quartz 
to forms of lower density. ‘The refractoriness of brick with 3!/.% clay bond is approxi- 
mately equivalent to that of 2% lime-bonded brick of the same raw material and grading. 
Underload subsidence commenced with 3'/2% ball clay-bonded brick at cone 27. The 
general behavior under load does not appear to differ appreciably from that of 2% lime- 
bonded brick of the same raw material and grading. ‘The spalling resistance of clay- 
bonded brick is better than that of lime-bonded brick of the same grading. This is 
indicated particularly by Trial No. 3. Laboratory tests carried out by the crude 
methods of testing spalling resistance confirmed this characteristic of the clay-bonded 
brick. Where brick are exposed to slag or corrosive dust the durability of clay-bonded 
brick is less than that of lime-bonded brick; this is particularly the case where the brick 
are exposed to basic dust. In the early stages of their use under such conditions the 
wear of the lime-bonded brick is faster than that of the clay-bonded brick, but with con- 
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tinued absorption or penetration of the slag or dust there is a reversal and the clay- 
bonded brick are more rapidly corroded than lime-bonded brick of the same raw material 
and grading. In the roof of the acid O.H. furnaces there is no discernible difference in 
the durability of clay-bonded and lime-bonded brick. In basic-furnace roofs there is a 
slight difference in favor of the lime-bonded brick. In electric steel-melting furnaces, 
the trials indicate increased durability of clay-bonded brick as compared with normal 
lime-bonded brick. In coke ovens, the durability of clay-bonded brick is indistinguish- 
able from that of normal lime-bonded brick. The trials indicate that the clay-bonded 
brick is as resistant to salt corrosion and mechanical wear as lime-bonded brick of the 
same grading and heat treatment. The answer to the general question as to whether 
clay-bonded silica brick is superior to lime-bonded brick for metallurgical purposes must 
be given in the negative. For particular purposes such as electric-furnace roofs they 
appear to possess points of superiority. The better spalling resistance of the clay- 
bonded brick would make them more suitable for roof building in O.H. furnaces and for 
use in situations where rapid heating or alternations in temperature are unavoidable. 
R.F.S. 


Determining distortions of refractory materials under pressure at high tempera- 
tures. E. KELER. Ceramics and Glass [Moscow], No. 2, pp. 70-72 (1927).—K. de- 
scribes an apparatus which he has constructed for the determination of distortions of 
refractory materials under pressure at high temperatures. A photographic picture of 
the apparatus and two curves taken from the indicator of the apparatus are given in 
the article. W.A. 


Functions of regenerators in relation to refractory materials of construction. A. T. 
GREEN. Trans. Ceram. Soc. [Eng.], 28 [4], 165-91 (1929).—The importance of regenera- 
tion to the working of the open-hearth steel furnaces, the theory of regenerator action, 
features in the design and working of open-hearth steel regenerators and the efficiency 
of regenerators are discussed. An investigation of the fire clay and siliceous material 
supplied for regenerators showed that a great variety of products are used for this pur- 
pose. Variations in the degree of firing indicated that some goods were very soft fired, 
others were exceedingly dense. Percentage porosity ranges from 15 to 30%, after-con- 
tration at cone 14 varies from 0.2 to 2.7%, and marked divergences in structure are noted 
in these fireclay products. In the selection of suitable refractories, magnesite brick, 
although possessing desirable thermal properties, are ruled out on account of cost and 
spalling tendency. Silicon-carbide refractories for open-hearth regenerators fail from 
thermal, economic, and operational considerations. Highly aluminous refractories, 
although possessing certain effective regenerator properties, would not appear to be a 
better proposition than superior fireclay products. From economical considerations the 
choice appears to lie between silica, siliceous, and fireclay brick. Both siliceous (90% 
SiO.) and superior fireclay products find effective use as major regenerator fillings. In 
general, the siliceous material appears to possess the best compromise of properties, par- 
ticularly when the nature of slagging and superficial ‘‘stickiness’” effects are realized. 
It is suggested that the properties required in the brick are (1) nonspalling qualities, 
(2) structural strength and a noncontractile nature, (3) a hard-fired structure as far 
as is consistent with nonspalling qualities, and (4) enhanced thermal characteristics. 
The behavior of the product under loads of 20 to 25 Ibs. per sq. in. should be known, as 
this indicates the contractile or viscous properties of the fire brick at working tempera- 
tures in the neighborhood of 1200°. A full application of these data would prevent the 
use of materials which ‘“‘sag,’’ warp, show appreciable surface softening, and in some 
cases, actually fuse. The after-contraction test at 1410° (cone 14) constitutes an ef- 
ficient guide to the contractile nature of these products. An after-contraction test of 
0.5 to 0.7% should not be exceeded. R.F‘S. 
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Drying cracks in fire brick. CuristopHeR E. Moore. Trans. Ceram. Soc. [Eng.|, 
28 [6], 193-200 (1929).—Drying cracks may be roughly divided into two classes: (1) 
failure due solely to the faulty conduct of the drying operation whereby uneven drying 
and consequent strain has been produced; (2) through faulty mixing, extruding, molding, 
or pressing (although the drying treatment may also be of great importance in determin- 
ing the magnitude of the resultant failure). Rate of drying is discussed and it is con- 
cluded that the ‘‘danger zone” occurs: (1) when movement of water through the mass 
is rapidly becoming more difficult; (2) when rate of contraction with loss of water is 
decreasing; and (3) when strength is slowly increasing. The maximum safe rate of 
drying in this stage may be increased (1) by delaying the reduction in ease of movement 
of water; (2) by hastening the decrease of contraction rate and (or) the increase of 
strength. While grog may facilitate the drying of a ‘‘sandy”’ clay by opening the texture, 
it is in other directions that its beneficial effect in preventing cracking of fine-grained 
plastic clays must be found. The shape of the grog grain is important, since on its 
angularity and roughness depends the internal friction produced in the clay mass. Im- 
perfect mixing of clay and tempering water and the inclusion of air in the plastic clay 
during the mixing process are sources of drying troubles. Extrusion defects of several 
kinds can cause drying cracks. The importance of surface finish, particularly with a 
somewhat tender clay being dried close to its maximum safe rate, is very much greater 
than is commonly recognized. R.FS. 


Dissociation of carbon monoxide in contact with refractory materials. D. E. Hus- 
BARD AND W. J. REEs. Trans. Ceram. Soc. [Eng.], 28 [6], 277-307 (1929).—The fol- 
lowing catalysts promote dissociation of carbon monoxide at the temperatures or ranges 
of temperature given: pure kaolin, 450 and 470 to 495; pure silica, 520 to 570; pure 
alumina, 260 and 350; fire brick, 410, 430, and 500; kaolin treated with aqua-regia, 
430, 480, and 520 to 545; silica brick, 530 to 540; refired fire brick, 380 and 470; 
Scotch fire brick, 340 to 450 and 470 to 500; calcined clay, 300 to 400; calcined dolo- 
mite, 370 to 770°C; pure ferric oxide, 300 to 700°C. Mellor’s theory of the decomposi- 
tion of clay is supported. It was found that the better a brick is fired the less is the 
dissociation; the latter can also be reduced by decreasing the iron-oxide content of the 
clay. The firing of a brick appears to bring out the lower (alumina) and the higher 
(silica) temperature effects. R.F‘S. 


Some notes on thermal insulation. E. A. Coap-Pryor. Brit. Clayworker, 38 
[448], 179-81 (1929).—There are many forms of insulating material on the market vary- 
ing considerably in mechanical strength, thermal conductivity, and in the maximum tem- 
perature at which they can be used. ‘The basis of most insulating materials for use at 
comparatively high temperatures is highly porous silica. A different type of insulating 
brick (approximately 70% porosity) is made from fire clay, the high porosity being 
obtained by a carbonaceous. material which burns out during firing. Strength is gained 
at the expense of insulating value. Insulation in the form of powdered siliceous earth 
is the most efficient. Heat loss through structural steel (conductivity 300 times that of 
insulating brick) is frequently overlooked. Judicious insulation will reduce the heat 
loss through furnace walls by 60 to 70%. Fuel consumption will not be reduced by this 
amount. Insulation of furnaces must be made with considerable thought to the over- 
heating which may result. Insulation often calls for considerable modification in the 
design of furnaces. Insulation is of value where temperature distribution is of great 
importance. R.A.H. 

Insulation of furnace walls. W. Brass. Sprechsaal, 62, [34], 613-17 (1929).—The 
theory of heat conductivity is discussed and it is concluded that furnace walls should be 
surrounded by a material of low conductivity whereby the necessity of absolute resistance 
to gas penetration is emphasized, especially in reference to joints. T.W.G. 
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Heat exchange in recuperators. E. TERRES AND W. BEsEcKE. Gas Wasserfach, 
72 [18], 417-21; [19], 447-49; [20], 466-69; 476-77 (1929).—Tests were made on a 
recuperative illuminating gas furnace to determine heat conductivity and recuperator 
efficiency. Heat conductivity was found to depend upon temperature and the values 
were higher than obtained heretofore. This is explained by the great heat conductivity 
of refractories after use. Because of the small surface exposure, the recuperator 


efficiency was only 33.8%. T.W.G. 
Refractory blocks in a glass tank. W. L. PENDERGAST AND H. InsiEy. Refrac. 
Jour., 4 [47], 366 (1929); see Ceram. Abs., 8 [5], 341 (1929). E.P.R. 
Testing refractories. BERNARD Lonc. Refrac. Jour., 4 [47], 365 (1929); for 
abstract see Ceram. Abs., 8 [6], 425 (1929). E.P.R. 
Shrinkage in refractory materials. J. AND D. W. Ross. Refrac. Jour., 
4 [47], 365 (1929); for abstract see Ceram. Abs., 8 [7], 509 (1929). E.P.R. 


Refractory masses. G. Potysrus. Eisengiesserei; C. A., 20, 3066 (1929); Ger 
464,312; R-frac. Jour., 4 [47], 365 (1929); for abstract see Ceram. Abs., 8 [9], 664 


(1929). E.P.R. 
Crushing strength of fire brick. Groornorr. Refrac. Jour., 4 [47], 365 (1929); 
for abstract see Ceram. Abs., 8 [10], 736 (1929). E.P.R. 


Monolithic linings. H. C. Exnuiot. Refrac. Jour., 4 [47], 363-64 (1929)—A 
firebrick lining is dependent entirely on the joints and no matter how carefully the brick 
are laid, the joints usually break down before the brick and this results ultimately in 
breaking down the brick. The main purpose of a monolithic lining is to avoid joirits 
By eliminating joints, the weakest point of the furnace is taken care of. Naturally the 
material must possess the ability to be repaired by patching on new material. Applica- 
tion of heat to the lining in the beginning must be made slowly and under control. The 
material should be rammed as hard and as dry as possible. The mass when fired to 
Seger cone 09 as well as Seger cone 15 is sensitive to changes of temp. ‘This explains 
why the first application of heat must be gradual, uniform, and slow. After attaining 
a temperature of 1112°F no more sudden cracking of the lining is to be expected. E.P.R. 

Furnace linings and ganister brick. ANON. Refrac. Jour., 4 [47], 334 (1929); 
reprint from Guide to Sheffield-—Fire brick and stone were formerly used, but the 
necessity for a more durable substance was felt and now ganister is almost universally 
used for crucible as well as Bessemer furnaces. ‘‘Ganister’”’ is a familiar word at Shef- 
field, and is known to metallurgists who have any acquaintance with South Yorkshire, 
but is not yet found in dictionaries. Ganister is a siliceous rock found in the coal mea- 
sures of the neighborhood. The color varies from light to dark gray, oxide of iron or other 
material occasionally giving a red or brown tinge. Ganister has a very close, hard tex- 
ture. Ganister runs in veins of great hardness and variable thickness up to eight feet 
and contains the highest fire-resisting properties. It is brought to the surface in its 
rock state in large pieces, passed through powerful crushing machinery and rolls, and 
reduced to a fine powder. It is manipulated by admixture into various consistencies, 
e.g., in the form of ground ganister for the lining of all kinds of furnaces, and into brick 
known to the trade as “‘ganister or silica brick.” E.P.R. 

Disintegration of a silica brick in a glass melting furnace. M. A. BESBORODOV. 
Keram. Rundschau, 35, 515-16 (1927).—A silica brick which had been in contact with a 
clay brick in the wall of a used glass-melting furnace had a sponge-like incrustation with 
drops depending from it. Analyses were made of the unaffected silica brick, the clay 
brick, the incrustation, and the drops. It was concluded that the incrustation as well 
as the drops were caused by the clay and the silica and alkalis from the furnace atmos- 


phere melting to form a glass which had approximately the composition of feldspar. 
H.I. 
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Behavior of silica in ceramics. Hans Hirscn. Keram. Rundschau., 35, 500-505 
(1927).—The physical and chemical properties of polymorphic forms of silica and the 
various types of quartziferous rocks and the mixtures of these with clay are reviewed. 


H.I. 
Progress in refractory materials. ALFRED B.SEARLE. Refrac. Jour., 4 [47], 344-48 
(1929); Metal Ind.—Steady progress is being made by most manufacturers in improved e 


selection of materials, more effective treatment prior to shaping the goods, and more 
skilled control of the operation of drying and firing. Users are demanding brick and 
block of much greater accuracy in shape, with the result that many firms are now using 
presses and mechanical methods of shaping instead of the old hand-molding process. 
The smelting of zinc imposes exceptionally severe conditions on the refractory ma- 
terials employed. The retorts not only must resist the temperature to which they are 
subjected, but must withstand the highly corrosive action of the zinc oxide. Apart from 
rule-of-thumb methods, very little work has been done to ascertain the essential proper- 
ties in a zinc retort and how they can be provided. Wheeler and Kuechler (Jour. 
Amer. Ceram. Soc., 10 [2], 109-31 (1927)) have worked on the subject along more scien- 
tific lines and have found useful data. Material used in furnaces for roasting ores need 
not be highly refractory but must be thoroughly well fired, or they will shrink when in 
use; fireclay brick are chiefly used as they are insensitive to sudden change in tempera- 
ture. The principal cause of disintegration in zine retorts is the corrosive action of 
gases and slags formed during the distillation of the metal. Consequently, a lean clay, or 
preferably, a mixture of clay and grog should be used. Iron compounds may be re- 
duced to ferrous oxide or to metallic iron, which may fhen form a slag with a highly cor- 
rosive action on the retorts. Manganese and lead silicates also corrode the retorts, 
but calcium and magnesium silicates alone are not very harmful, though in combination 
with ferrous and manganese silicates they are highly corrosive. For this reason, the 
custom of adding lime to the charge has been discontinued. A highly aluminous mate- 
rial, low in silica, is generally suitable for zinc retorts. The alumina in the clay is gradu- 
ally converted into a zinc aluminate spinel containing about 1% of ferrous oxide. It 
has a sp. gr. of 4.45 to 4.52, and is not attacked by any acid except boiling H,SO,. In 
Belgium and Spain, retorts are highly siliceous, thinner, and of a greater thermal con- 
ductivity, but they are less resistant to the corrosive action of charge. In Belgium and 
Westphalia, retorts are sometimes glazed internally to render them impervious to zinc 
vapor. The use of magnesia for retorts and muffles has been suggested by Steger, ori - 
account of its greater thermal conductivity, basic character giving greater resistance to 
corrosion, higher refractoriness, and impermeability to zinc vapor. The brick used for 
lining electrothermic distillation furnaces for zinc, require properties similar to those 
of retorts. The linings of smelter furnaces must be close-grained, strong, and sound, 
so as to withstand changes in temperature between 800°C and 1400°C, as well as the 
action of gas, slag, etc. The choice of refractory materials, used in the copper and 
lead-smelting industries has not undergone any marked changes during the past two 
years. Lists of fire brick which, in America, are regarded as the most suitable are given 
in Proc. A.S.T.M., pp. 256-68(1926). Lead-working furnaces are of three chief types, 
viz., roasting, smelting, and refining furnaces. The temperature attained in roasting lead 
is not high, so that if the portion of the hearth next to the fire bridge is made of first-class 
fire brick, the remainder of the furnace may be made of second-grade fire brick. In lead- 
smelting furnaces, the slags are basic, so that the lining should also be basic, and though 
they are usually fire clay, it is far better to use magnesia, bauxite, or chromite brick. A 
mixture of equal parts of magnesia and chromite brick ground to a coarse powder, re- 
formed into brick and fired at 1500°C, has proved particularly durable. Copper- 
working furnaces are used for a variety of purposes, chief of which are roasting, smelt- 
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ing, and ‘‘converting.’”’ An important part of copper-smelting furnaces is the ‘‘settler,”’ 
in which the slag and metal are separated. The settler should be lined with magnesia 
or chromite brick, though fireclay brick are often used, the matte tap-hole being lined 
with chromite or carbon brick. Copper-smelting furnaces were formerly of the blast- 
furnace type, but these are rapidly being displaced by reverberatory furnaces which, 
when suitably designed, produce an equal output at much less expense. In reverbera- 
tory furnaces used for smelting copper, the bottom is usually composed of sand or crushed 
quartzite, which, when in position, is fused superficially so as to form a resistant hearth. 
Where quartzite is employed, as in America, it is necessary to add a fluxing agent such 
as feldspar. It is more economical to construct the hearth of dense fire brick laid in a 
mixture of ground fire clay and foundry coke. Of the various brick which have been 
used for such hearths, silica brick are excellent if properly made, but otherwise they are 
unsuitable as they expand too much and so destroy the hearth; fireclay brick, if properly 
made and of good quality fire clay, are usually quite satisfactory; magnesia brick are 
much less corroded and cause the formation of less slag than silica brick but unless well 
fired they spall. Chromite brick are more satisfactory than magnesia brick, but they 
absorb too much metal. Investigations! by H. M. St. John (Fuels and Fur.) have shown 
that the requirements for refractory materials in brass-foundry furnaces are not greatly 
different from those required for all nonferrous metals, and the same kind of refractory 
materials are in general use in all branches of the nonferrous metal industries. The 
thermal efficiency of brass and copper-smelting furnaces is only about 10% and various 
attempts are being made to increase it. One of these consists in surrounding the lining 
of the furnace with insulating brick made of kieselguhr or similar material. Silicon- 
carbide brick possess several advantages in this connection but they tend to be destroyed 
in an oxidizing atmosphere. Types of brick best suited to the smelting and heat treat- 
ing of many other types of minerals and alloys are discussed. E.P.R. 

Expansion behavior of some quartz-containing clays. Otro BartscH. Glastech. 
Ber., 7 [2], 48-61 (1929).—The effect of the firing temperature and the firing time of the 
transformation of the quartz in some quartz-containing clays was studied. The grain 
size of the quartz is important insofar as the transformation of the quartz to other modi- 
fications is more rapid with a very small grain size than with large grains. In the ab- 
sence of catalysts the formation of cristobalite can always be determined. Tridymite 
was observed only in pot bodies of acid pots after a long period of use. The cristobalite 
effect can be greatly reduced by the addition of other flux-rich clays; likewise by the 
addition of feldspar and boric acid, if a definite firing range is maintained. Firing at a 
temperature of 1400 to 1450° in a reducing atmosphere has proved to be the most efficient 
method for doing away with the cristobalite effect in clays with very fine-grained 
quartz. In grogged bodies the movement of conversion of the fireclay body can be 
guided to a loosening of the structure, as long as the question is applied to lightly fired 
bodies. It is therefore recommended to fire the acid grog for pots so that the formation 
of cristobalite is avoided. E.J.V. 

Refractories for the cupola. C.E. Bares. Blast Fur. Steel Plant, 17 [8], 1248-52 
(1929).—The various processes by which cupola blocks are made, their properties, and 
their behavior in service are given. A description of present tests is also included as 
well as a suggested method for selecting suitable cupola blocks. Blocks made by these 
different processes have different characteristics and if the foundryman is to obtain 
maximum service from his lining, it is necessary that these properties be taken into con- 
sideration. Hand-made blocks are generally of a medium grind, somewhat porous, 
having the maximum resistance to rapid temperature changes, but are only moderately 
resistant to abrasion and slag action. 


1 (See Ceram. Abs., 8 [3], 197 (1929)). 
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Machine- made 
Hand-made stiff-mud 
Silica 60.04 60.04 
Alumina 34.41 33.22 
Iron oxide 1.51 1.83 
Titania 1.20 0.90 
Lime 0.44 0.70 
Alkalis 2.25 2.32 
Magnesia 0.62 0.50 
P.C.E. (fusion point) cone 30-31 cone 30-31 
Standard load test (25 lbs./sq. in. in 2462°F) 4.0% 4.6% 
Standard reheat test (5 hrs. at 2552°F) 0.3% expansion 1.05% expansion 
Spalling test (2462°F inch dip in water) 8% loss in dips 30% loss in 10 dips 
Basic slag penetration 1.50 sq. in. 0.61 sq. in. 
End cold crushing strength 2300 Ibs./sq. in. 5400 Ibs./sq. in. 
Modulus of rupture 1100 Ibs./sq. in. 1600 Ibs./sq. in. 
Porosity 22.7% 12.0% 
Apparent specific gravity 2.58% 2.47% 
F.P.H. 

Handling fire brick. L.S. LoNGENECKER. Blast Fur. Steel Plant, 17 [8], 1198-99 

(1929). F.P.H. 


Formation of magnesium ferrite in sintered magnesite brick. W.WEyYLE. Tonind.- 
Ztg., 53 [29], 559-62 (1929).—A compound of the formula MgO-Fe,O; was prepared 
by sintering MgO and Fe;O, at 1200°C and crystallized in a melt of KCl. The crystals 
were identified as spinel. The X-ray spectrum of the pure MgO-Fe.O; was identical 
with that obtained with magnesites which were low in silica. F.P.H. 

Chemical investigation of refractory materials. H. J. RovEn. Keramos, 8 [2], 
73-74 (1929).—Methods for the chemical analysis of quartzite, silica brick, and clays 
are described. F.P.H. 

Mining flint clay at Christy Creek Mine. Witi1am F. Borricke. Mining and 
Met., 10 [273], 420-24 (1929).—The Christy Creek Clay Mine of the General Refrac- 
tories Co., in the Olive Hill District, ranks with the most important producers in the 
northeastern Ky. fireclay field, both in production of high-grade flint clay, as well as 
unusual extent and thickness of deposit. The property is but one of a number controlled 
by the General Refractories Co. in this district, but is given first consideration among 
them by the operating staff. Unusual thickness of high-grade refractory clay is en- 
countered over a wide area. Clay is mined by modified room and pillar method. Large 
reserves are blocked out for plant requirements. The flint clay is very fine-grained, 
breaks with a conchoidal fracture, and rings like glass under the hammer. In color it 
is buff or gray, of high refractory quality, and is very near a pure kaolinite, Al,O;- 
2SiO,-2H,0O. In hardness, it will range from 2.5 to 3.5, and will disintegrate on exposure 
to a fine, sharp, gravel but never to dust or mud. As it has no colloids, it has no plastic 
properties. It is the most desirable of all the clays mined and, fortunately, comprises 
about 70% of the clay mined at this property. The semihard differs in being slightly 
softer and in having noticeable plasticity. It is quite sharply separated from the flint 
clay. F.P.H. 

Gas-works refractories in Germany. ANON. Refrac. Jour., 4 [47], 362 (1929); 
Gas World, June 29, 1929.—A full description of the gas and water exhibition recently 
held in Berlin is given. With the development in carbonizing plants, an improvement in 
refractories has kept pace. The material exhibited is perfect in shape and appears to 
possess all the desirable characteristics which are required. In place of fire brick, silica 
is used as faras possible. The original defects of silica in regard to expansion have disap- 
peared and material is produced today which in many cases removes the necessity for 
expansion joints in furnaces or settings. An interesting exhibit is formed by fire brick, 
which are shod with special materials, such as silicon carbide. Thereby the advantages 
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of silicon carbide on the fire side are obtained without the heavy expenditure of this 
material in the whole brick. E.P.R. 
Refractory clays of the Ural. M.O. Kier. U.S.S.R. Trans. Inst. Applied Min- 
eral. and Met. [Moscow], No. 33, 120 pp. (1927).—K. describes about 200 deposits 
of refractory clays in the Ural. Concerning the deposits of Tchebarkul, Kishert, and 
Kuryinsky, which have been studied the most, the author states (a) that notwithstand- 
ing the neighborhood of a railway line and of the cheap Tcheliabinsky coal, the district 
of Tchebarkul, unless higher grade refractory clay is formed, must be eliminated as a 
basis for a plant of refractory materials because of the considerable siliceousness (60.77 to 
86.62%) and low contents of Al,O; in its clay (from 22.02 to 26.45%); (6) that the 
Krasnoufimsky district, in respect to extensive deposits, steady geologic conditions and 
chemical composition, must be considered to be the best in the Ural; as to the quality of 
the clays (Al.O; about 32% on the average) it ranks 2nd, having over the Kuryinsky dis- 
trict the advantage of half the content of Fe, possessing the same richness in timbering 
material and in available skilled clayworkers; but its clay contains a certain amount of 
Ti; (c) that the Kuryinsko-Kashinsky district, which possesses clays of highest qualities 
(nearly 40° AlsO; and very little CaO and MgO), enormous quantities of which are 
situated at the proximity of the main railway lines, has mineral fuel and great forests in 
abundance, many skilled laborers available, possibilities of electrification, and is sup- 
ported by the important resources of the Troitzko-Baynovsky deposits; this district 
must be considered the best for the proposed plant of refractory materials. W.A. 


PATENTS 

Wall construction. GrorGE E. Dicnan. U. S. 1,725,900, August 27, 1929. Ina 
furnace, an outer wall, an inner wall spaced therefrom to provide an air space between 
the walls, each of the walls comprising a plurality of courses of structural units, and inter- 
locking means on certain of the units and located entirely between the planes of the ad- 
jacent faces of the inner and outer walls so as to lie entirely in the air space and permit 
relative vertical movement of the walls for at least the entire depth of the interlocking 
units. 

Making fire brick. ENocn P. STEVENS. U. S. 1,727,138, Sept. 3, 1929. Process 
for treating raw refractory brick clay which breaks down by weathering to a relatively 
granular condition as distinguished from a mud-producing powder, which consists in 
artificially weathering the raw clay to a granular state by application of moisture and 
heat and calcining the granules. 

Protecting furnace brickwork. RALPH SWITZER Moore. U. S. 1,727,482, Sept. 
10, 1929. Method of protecting furnace brickwork from the erosive action of the charge 
fired therein, which comprises inserting into the furnace a neutralizing material in dust 
form for preventing the particles of the charge in contact with the brickwork from exert- 
ing a chemical or fluxing action thereon. 

Repairing refractory walis. Dona.p W. Ross AND JAMES M. LamBig. U. S 
1,727,675, Sept. 10, 1929. Method of repairing refractory walls of glass tanks, etc., 
which comprises providing a mixture of granular aluminous material, a flux, anda bonding 
clay, applying such mixture to the glass-engaging surfaces of the walls before firing, and 
heating the resulting structure to the point where mullite crystals are formed. 

Making refractory product. Jesse T. LITTLETON, JR. U.S. 1,728,350, Sept. 17, 
1929. Method of manufacturing refractory material, which comprises the steps of 
heating suitable material until it is molten, then pouring the molten material into a 
mold, adding to the molten material granular particles of unmelted material of approxi- 
mately the same constituents as the molten material and so cooling the molten mass 
with the granular unmelted particles therein that a crystalline mass is formed in which 
the crystals are heterogeneously arranged. 
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Manufacture of refractory substances. JEAN D’ANs. U. S. 1,728,748, Sept. 17, 
1929. Process of making refractory articles, which consists in mixing pure zirconium 
oxide, with up to 5% of oxides of the alkaline earth metals, sintering the mixture, and 
then forming refractory articles from the resulting sintered mixture. 

Rotary-hearth furnace. Epwarp S. Farxin. U. S. 1,728,750, Sept. 17, 1929. In 
a bearing for pivotally mounting a hearth tray for containing materials during the heat 
treatment thereof in a furnace chamber, comprising a stationary support, a concave 
bearing surface formed in the support, a support for the tray having a convex bearing 
surface formed thereon, and means for maintaining the bearing surfaces in coéperative 
relation. 

Cupola furnace lining. S. Travis AND CaLLow Rock Lime Co., Lrp. Brit. 
314,772, August 28, 1929. In the zone of a cupola furnace, where the lining is most sub- 
ject to destruction the ordinary lining is made of less depth than in the parts above and 
below, and the recess so formed is filled in with brickwork which may be of more re- 
fractory material than the rest of the lining. A layer of insulating material may be inter- 
posed between the lining and the outer shell. 

Crystallizing aluminum silicate. A C Spark PiuG Co. Brit. 315,195, Sept. 4, 
1929. Aluminum silicate for use as an ingredient in ceramic maferial is produced in the 
form of very minute crystals by rapid cooling of the fused mass. Mullite, andalusite, 
or sillimanite is melted in a crucible, preferably with a small proportion of a suitable flux 
such as magnesia, and is poured in a fine stream or drop by drop into a stream of water 
flowing down a trough into a tank. Ina modification, the stream of molten material is 
broken up by a water jet under high pressure. 

Refractory substances. INTERNATIONAL GENERAL E Co., Inc. Brit. 
315,265, Sept. 4, 1929. A heat-resisting insulating material is made by the homogeneous 
distribution of kaolin, talc, or heavy spar in a glassy flux with or without mica or as- 
bestos. Gum may also be added. 

Refractory substances. HarTForD-EmpirRE Co. Brit. 315,856, Sept. 11, 1929. 
Fire brick and like refractory articles are composed of white bauxite, Georgian Klondike 
white kaolin, and a hard fire clay known as Georgian G! clay, or of other clays and baux- 
ites having substantially the same analytical composition and properties. The pre- 
ferred proportions are such that the product has an alumina-silica ratio of about 56 to 40, 
e.g., 128 parts of raw white bauxite, 87 parts of Georgian Klondike white kaolin, and 21 
parts of Georgian G! clay are ground to extreme fineness and mixed in the presence of 
. water; this composition is calcined at 2850°F or higher and broken down to pass an 
8-mesh screen; 60 parts of this grog are mixed with 40 parts of raw mixture, and the 
composition is molded under a pressure of from 1 to 2'/: T. per sq. in., dried, and fired 
at 2850°F or higher. ‘The finished material comprises a glassy phase and a crystalline 
phase having the properties of mullite and present in minute crystals uniformly dis- 
tributed. 


Terra Cotta 


Eliminating efflorescence from roofing tile. ANON. Tonind.-Ztg., 53 [29], 558-59 
(1929).—Sulphates were found to be derived from tempering water used in making tile 
and from the sulphur derived from the fuel. ‘Tempering water from another source was 
used and considerable improvement was noted. The method of firing was changed and 
this resulted in an improvement. F.P.H. 

Effect of water on expansions of ceramic bodies of different composition. H. G. 
ScHURECHT AND G. R. Pog. Bur. Stand., Jour. Research, 3 [2], 331-41 (1929). See 
Ceram. Abs., 8 [10], 753 (1929). R.A.H. 

Exteriors of industrial buildings. J. P. H. Perry. Arch. Forum, 51 [3], 313 
(1929).—Industrial buildings in America, as far as their types of construction go, may 
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be divided into three classes: (1) mill construction, (2) structural steel, and (3) reénforced 
concrete. Nearly all mill construction buildings have brick walls. Structural steel 
industrial buildings usually have their exteriors of brick or a combination of brick and 
some other material such as stone, terra cotta, or cast stone. Reénforced concrete in- 
dustrial buildings have their exterior walls usually of four types: (a) all concrete, (0) all 
brick, (c) all terra cotta or stone, (d) a combination of concrete and brick, stone, terra 
cotta, or cast stone. There are thousands of fine factories and warehouses with brick, 
terra cotta, or cast stone exterior walls whose skeleton frames and interior construction 
are of reénforced concrete. These buildings are just as truly ‘concrete buildings’’ as 
though they had been given concrete exterior treatment. Most of the better buildings 
erected during the last six or eight years have been either of all brick or of brick with a 
combination of cast stone or terra cotta, or of a combination of brick with exposed con 
crete columns, or of brick with exposed concrete columns and floor beams. There is a 
distinct trend toward the use of colored tile inserts to relieve the monotony of an all- 
concrete exterior. The American News Bldg. in N. Y. is an example of this treatment. 
E.P.R, 

Colored buildings for the future. Wm.1am F. Lockwarpt. Brick Clay Rec., 75 
[6], 357-58 (1929).—While colored buildings date back to ancient peoples such as the 
Greeks and the Mayas the present trend to color is a great revival of the old color art in 
construction. The trend will be even more widespread in the future than it is now. 
Among the modern colored buildings are the all-green skyscraper in Chicago, the Car- 
bide and Carbon Building, the Richfield Building in Los Angeles, which has the appear- 
ance of a black satin surface enriched with gold, the Philadelphia museum of art which 
revived color as applied to Greek forms of architecture, and many polychrome effect 
skyscrapers in New York. ‘Terra cotta furnishes a means of enduring pigmentation. 

E.J.V. 

Metallo-ceramic bodies. M. Hauser. Bull. Assoc. de Documentation, 18 [134], 
52 (1928).—These bodies are made by the admixture of pulverized or granulated metals 
with ceramic materials. The metals used are those with high fusion points, above 1000° 
as silicon, iron, nickel, chrome, manganese, tungsten, or their alloys. The fired mixes 
have remarkable properties from the points of view of mechanics, heat, electricity, and 
chemistry, and may be used for the production of vessels submitted to successive heat- 
ings and chillings, of grinding wheels, of magnets, which not being conductors of elec- 
tricity are free from parasitic currents; with silicon, e.g., a body is obtained which is 
very highly resistant against acids. The following mix is used for an electrical resistance 
in the form of tubes, muffles, crucibles, and other articles heated by electricity, in which 
the walls serve as conductors and as resistors at the same time: Si or ferro-silicon (90 
to 95% Si) 40 parts, clay 30, kaolin 15, feldspar 15, boric acid 5. 

PATENT 

Salt glazing in colors. Hopart M. Kraner. U. S. 1,728,766, Sept. 17, 1929 

Method of glazing ceramic materials which comprises volatilizing a mixture of sodium 


chloride and another metallic chloride, the oxide of which will combine with silica to pro- 
duce a colored silicate, in the presence of the ceramic material. 


White Wares 


Preparation of casting slip. Pau SANBORN. Ceram. Ind., 13 [3], 256-57 (1929). 
The process used at the Jeffery-Dewitt Insulator Co. is the result of a large amount of 
development work and has a number of features, particularly in the preparation of the 
slip, that are not ordinarily found in the usual casting process. No electrolytes such as 
sodium silicate or sodium carbonate are used in preparing the slip. Very large pieces are 


| 
| 


824 CERAMIC ABSTRACTS Vou. 8 


cast solid or with cores. The difficulties arising from the use of inorganic electrolytes 
were eliminated by the use of organic electrolytes. Several ball clays were found which 
contained sufficient natural organic compounds to give the desired reaction when used 
with other body materials which they deflocculated most readily. The ball clay in use 
contains a large amount of lignite in which the organic compounds are found. This ball 
clay, in amounts sufficient for the daily production of slip, is placed in blungers with 
water and mixed for 5 hrs., after which it is passed over a lawn where the lignite is re- 
moved. The ball-clay slip is then apportioned out to each blunger. An 8000-Ib. batch 
of ball clay is blunged for 5 hrs. The lignite in the ball clay contains an extract which 
remains in the slip after the clay is washed and the lignite removed, and is the casting 
medium. At the same time that the clays are blunging in separate tanks, the flint and 
feldspar are wet grinding together. Distilled water is used for preparing the body. A 
revolution counter-checks the grinding and the mills make 4750 revolutions. At the 
start of the run, a portion of the ball-clay slip is added to the china clay, which is pre- 
pared and lawned in advance, and to this mass the ground flint and feldspar are added 
for further mixing. The slip is then screened through 80-mesh, and pumped into an 
aging tank. After 4 days of aging, the slip is of the proper consistency to use. If any 
slip is over-aged, fresh slip is added to increase the viscosity. Weight and viscosity 
determinations are made on the slip during the preparation and aging period. A vis- 
cosimeter with an arbitrary scale is used. It is so adjusted that 100 sec. is the viscosity 
at which the slip will settle. The minimum viscosity for casting is 175 sec. The slip 
tests are made with simple apparatus in an effort to help the men who are making and 
casting the slip te grasp the significance of the results of the various tests. An additional 
test known as the drop test is conducted. A one-half gallon sample of slip is taken in a 
clean enameled bucket and 10 drops of a normal sodium carbonate solution is added, 
mixed thoroughly, and allowed to stand for 5 min. If settling does not occur at the end 
of 5 min., the slip is suitable for casting F.P.H. 
Weathered clay imparts quality to semivitreous bodies. J. W. HEpPLEWHITE. 
Ceram. Ind., 13 [3], 262 (1929).—In determining the type of ball clay to use, a number of 
things must be considered, such as drying and firing behavior, toughness, firing range, 
color, and ability to run smoothly under the tool. If the clay has all the necessary quali- 
fications, with the exception of the last-named property, this can be considerably devel- 
oped by proper weathering. When English ball clay arrives at the plant, it is weathered 
for a period of months, if time permits, as it has been found that the longer’ clay is 
weathered the more plastic and tougher it seems to become. H. once ran into a ship- 
ment of clay that appeared very weak, but continued weathering restored its original 
plasticity and strength. Considerable success has been obtained by the use of shredded 
ball clay in the body F.P.H. 
Working methods in the casting shops of whiteware plants. G. Heim. Ber. deut 
keram. Ges., 10 [4], 234-42 (1929); Keramos, 8 [13], 487-90 (1929).—A time study is 
made of the various steps required in forming certain ware in the casting shop of a 
pottery. This analysis served to point ont several places where savings might be ac- 
complished. F.P.H. 
Concerning new stoneware bodies. 1. Composition. FELIx SINGER. Ber. deut 
keram. Ges., 10 [6], 269-70 (1929).—Development of a new stoneware body is described. 


The body consists of 43° Gopfersgriiner tale, 35°% Zingend6rfer plastic clay, and 22% 
Al.O;. It is fired to cone 14. II. Expansion behavior of ceramic bodies. Wu. 


M. Conn. IJbid., 271-84 (1929).—An expansion apparatus developed by Leamn and 
Wermer (Zeit. Instrumentenkunde, 33, 65-75 (1913)) at the Phsikalisch-Technischen 
Reichsanstalt is described in detail and its use in investigating the expansion behavior 
of ceramic bodies is explained. The body to be tested is mounted on a fused-quartz 
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frame and the difference in expansion of the. fused-quartz frame and the test piece is 
determined by a series of prisms which act as an optical lever. The apparatus has been 
developed to a point where it automatically registers on a photographic plate, the ex- 
pansion curve of the body being investigated. The expansion behavior of a number of 


stoneware bodies is investigated including one tale body which has a very low coefficient 


of expansion. F.P.H. 


Preparation of fireclay sanitary ware. ANON. Ceram. Ind., 13 [3], 269 (1929).—A 
method of preparing the fireclay type of sanitary-ware batch which is to be used for the 
casting process in a plant is as follows: Carefully selected clays of open- and light-firing 
types, together with highly-fired grog, are ground in a huge pan. The clays are thor- 
oughly dried before the batch is weighed up. The material which passes into the blunger 
goes through a 4-mesh screen and the remainder returns to the dry pan. Sufficient 
water to bring the slip up to a weight of 33 oz. to the pint is run into the blunger before 
the body flows into it. A batch of 20,000 Ibs., requires 2 days’ blunging time. Tests 
are taken at intervals to see that progress is being made in the blunging and also for 
specific gravity. The blunged body flows into agitators where it is thoroughly mixed for 
another 2 days before it flows into the casting lines. Protecting the agitators are 4-mesh 
screens through which the slip passes. The main casting lines are 4 in. in length and the 
bench leads 2 in. <A 40-ft. head pressure is maintained on the entire casting system at 
all times. F.P.H. 

Improvement of potters’ clays. GEza Jako. Keram. Rundschau, 35, 283-85, 
302-303 (1927).—A very plastic refractory fine-grained potters’ clay, the analysis of 
which is given, served as the basic material for the investigations. After crushing and 
screening, the clay was mixed in the dry state with various other materials and then 
either softened with enough water so that the test specimens could be formed or ground 
wet. The bodies were either (1) fired to cone 014 glazed and glost fired to cone 08, or 
(2) fired to cone 08 in both bisque and glost firing. Each body composition was glazed 
with two glazes, a raw lead glaze, and a fritted lead glaze. It is concluded that in respect 
to resistance to crazing the bodies containing magnesite, dolomite, or ground glass were 
best, next were the limestone-bearing bodies, and the granite- and cement-containing 
bodies were fairly good. Another series of more practical compositions, in which each 
member was composed of 50% of the raw clay and 25% each of two nonplastics, was 
prepared and fired in the same manner as the preceding series. Conclusions as to crazing 
resistance are (1) magnesite- and dolomite-containing bodies are best, and those mixed 
with ground granite and ground slag are better than those mixed with the ground bis- 
cuit or sand; (2) lime-containing bodies are better with granite or slag than with biscuit 
or sand; (3) cement is not as good as chalk as an admixture; (4) diatomaceous earth is 
not suitable as an admixture; (5) fritted glass is more resistant to crazing than the raw 
glaze. It is also concluded that for bodies fired below 1000°C the greater the amount of 
clay substance present the more likely the failure of the glaze. This is ascribed to the 
decomposition of the clay into AlO; and SiO, at temperatures just below 1000°. It is 
recommended for bodies fired at these low temperatures that a very plastic clay be used 
to which a large amount of nonplastic material other than clay may be added. H.I. 

Homogeneity of filter cakes. P. P. Bupnrkorr AND B. A. Hiscu. Sprechsaal, 62 
[82], 579-80 (1929).—Two enlarged photos show the irregularity in homogeneity some- 
times encountered in filter cakes. This may be due to a temporary stop of the agitator 
causing segregation, but not always. It is pointed out that the difficulty or rate of de- 
watering increases toward the end when not the cloth alone but a layer of solid cake must 
be penetrated by water. In removing such filter cake it is noticed that the density de- 
creases toward the center. The diluents being much larger than the clay grains act 
like a screen permitting only water and small particles to pass and retaining larger par- 
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ticles. This could only be avoided by making the size of grain of the diluents practically 
equal to that of clay or by dewatering without pressure entirely. Later, kneading of 
filter cakes does not better conditions. T.W.G. 
Economies in brown- and colored-ware factories. Paut Jirce,. Keram. Rund- 
schau, 35, 599-601 (1927).—Methods of cutting costs in small pottery plants are de- 


scribed. H.I. 
Dry preparation of raw materials for ceramic floor tile. J. K. Bonr. Keram. 
Rundschau, 35, 486-87 (1927). H.I. 
Earthenware bodies. WILHELM BacHER. Keram. Rundschau, 35, 583-84 (1927). 
H.I. 


Experiments on production of refractory clayware. B.Kamer. Keram. Rundschau, 
35, 448-50 (1927).—A series of formulas using Bohemian raw materials are given for 
the bodies, engobes, and glazes of single-fire, cone 8, refractory clayware (‘‘Feuerton- 
waren’’). H.I. 
Specific heat of porcelain between 0°C and625°C. F. M. JAgGER AND E. RosEn- 
BoHM. Keramos, 8 [6], 225 (1929); for abstract see Ceram. Abs., 7 [12], 848 (1929). 
F.P.H. 
Preparation of a blunged sanitary-ware body. Paut TrEtor. Ceram. Ind., 13 
[3], 258-59 (1929).—A description is given of the preparation of a sanitary-ware body at 
the plant of Thomas Maddock Sons Co. F.P.H. 
Hotel china slip house. FRED SuTTERLIN. Ceram. Ind., 13 [3], 267-68 (1929).— 
The preparation of hotel chia body at the plant of the Scammel China Co. is described. 
F.P.H. 
Dust-pressed electrical porcelain. L. A. Stout. Ceram. Ind., 13 [3], 260-61 
(1929).—Description is given of the manufacture of dust-pressed electrical porcelain at 
the plant of the Standard and Specialty Porcelain Works. F.P.H. 
Making ware at a Staffordshire pottery. ANoNn. Poltery Gaz., 54 [627], 1434-35 
(1929).—A pictorial description of some of the processes used in the plant of the historic 
and renowned works of Mintons, Ltd., Stoke, England, is presented. E.J.V. 
Potteries in the Burton-on-Trent district. ANoNn. Pottery Gaz., 54 [627], 1440-46 
(1929).—Illustrated descriptions are given of the plants of the Coleorton Pottery, in 
Lount, the Bretby Brick and Stoneware Co., Ltd., at Newhall, and the Bretby Pottery 
of Tooth & Co., Ltd. Brief historical sketches of each of the plants are also given. 
E.J.V. 
Merger in china-manufacturing industry in Staffordshire, England. D. B. Levis. 
Commerce Repts., 34, 555 (1929); Glass Ind., 10 [9], 224 (1929).—Twenty of the largest 
firms producing different grades of chinaware, including makers of the highest class of 
merchandise as well as some of the largest producers in Stoke-on-Trent, have been merged 
into the new English China Corp., Ltd., having a capital of about $5,000,000. For the 
present, all of the factories will be kept in operation, but will be closed down when the 
proposed large central works are completed. Production will comprise all classes of 
ware from the highest grade to mass-production china. E.J.V. 
220,000-volt one-piece transformer bushing. ANon. Keramos, 8 [14-15], 553 
(1929).—Bushing made by Hermsdorf Schomburg-Insolatoren Co. is described. 
F.P.H. 
Steatite porcelain. ANON. Chem. and Ind., 48,810 (1929).—The German Steatite- 
Magnesia Company processes are worked in Great Britain by Steatite & Porcelain Prod- 
ucts, Ltd. The British works are mentioned as the most up-to-date plant for the manu- 
facture of electro-porcelain. H.H.S. 
German standards for wall tile and stoneware tile. ANoN. Tonind.-Ztg., 53 [25], 
503-505 (1929).—An outline is given of the German Industrial Standards (D I N) and 
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methods of testing wall tile. Glazed wall tile is tested for water adsorption and resis- 
tance to acids. The following test methods are described: (1) resistance to frost action, 
(2) action of alkali and acid, and (3) abrasion. F.P.H. 
Wages in the foreign ceramic industry. Francis Mi.rouN MANSFIELD. Ceram. 
Ind., 13 [3], 251-54 (1929).—European production costs in any industry where manual 
labor is largely employed, as in the ceramic trades, are based on a low wage and a low 
standard of living. It is this state of affairs which is the cause of most of Europe’s 
tariff quarrels with the U.S. If this condition is modified the products of British por- 
celain factories will no longer be turned out on the basis of an approximate weekly wage 
scale of a trifle more than $8.00 per worker engaged in the industry as compared with 
nearly $30.00 in New York State; $6.00 in France and Belgium; $17.00 in Denmark 
(which is an admirable showing, explained with some detail) and $10.00 in Germany and 
Bohemia. F.P.H. 
Ceramic tile in the Netherlands. GrorcEe Tarr. Commerce Repts., 35, 606-607 
(1929).—The manufacture of tile for interior and exterior decoration occupies about 70 
companies in the Netherlands, and there are about 100 producers of roofing tile. Some 
of the tile produced for interior decoration are of beautiful workmanship and design and 
they are often very large. Most tile have a glazed finish, the remainder being single 
and double hard baked. Abundant raw materials for tile manufacture are available in 
the Netherlands, and importation for this purpose is negligible. Native clay is unusually 
adaptable for this kind and class of ceramics, and all known plants have an abundant 
supply close at hand. The industry, employs from 1500 to 2000 persons. There is 
increasingly severe competition and prices have been cut to a point where little or no 
profit remains. E.J.V. 
Making Japanese pottery in modern factories. ANon. Pottery, Glass, & Brass 
Salesman, 40 [3], 11 (1929).—Pottery-making is one of the oldest industries of Japan. 
Its designs were copied by other countries in the 18th Century, but the establishment of 
modern factories for the commercial production of Japanese pottery is a comparatively 
recent development. A brief description of the process of manufacture in the largest and 
most up-to-date porcelain factory in Japan is given. The decorating processes generally 
in use are decalcomania transfer work, hand painting, brush tinting, etching, and gold 
paste work. Most of the ornamental work is hand painted. The many varieties of 
Japanese ceramics have always been distinguished from one another geographically, 
rather than by their characteristics. A number of cities produce distinct kinds of pot- 
tery, earthenware, and porcelain, valued especially for design or decoration, and intended 
largely for domestic use, although some things are exported in considerable quantities to 
the U.S. and other countries. E.P.R. 


PATENTS 


Insulator structure. Wim.1am K. Nayior. U. S. 1,725,097, August 20, 1929. 
(1) In combination, a main metallic support, a conductor and an insulator structure in- 
cluding a dielectric member and metallic end members for mounting the dielectric 
member between the support and the conductor, all of the metal parts being entirely 
covered with insulating material within a certain distance from the dielectric member. 
(2) In combination, in a high-voltage suspension insulator of the cap-and-pin type, a 
body of inorganic dielectric material having a head portion of inverted substantially 
cup shape and an annular surface-creepage petticoat adjacent to its lower open end, a 
tension terminal pin secured in position in the head portion, a metal tension terminal 
cap secured in position over the head portion and a coating of vitreous enamel entirely 
covering the normally exposed surfaces of the tension terminal cap. 

Wall tie. Henry H. Lampert. U. S. 1,725,200, August 20, 1929. A building 
construction comprising a pair of adjacent masonry units, one of the units having a 
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channel therein opening toward the other unit and being zig-zag in cross-section, the 
channel being of substantially constant cross-section whereby opposite sides thereof are 
parallel, and a key having one end seated in the channel and substantially conforming to 
its cross-section and having its other end anchored in the other unit. 

Lavatory. Hur.LeEy S. DummeEtTT. U. S. 1,725,259, August 20, 1929. The combi- 
nation of a lavatory, etc., having a pocket formed therein and opening outwardly through 
the back wall thereof, a slot extending through the bottom of the lavatory and opening 
into the pocket and a supporting bracket engaging the lavatory adjacent the slot and 
provided with clamping means extending through the slot into the pocket for securing 
the lavatory and bracket together. 

Insulator bushing and means for supporting cores or baffles therein. ARTHUR O. 
Austin. U.S. 1,726,095, August 27, 1929. An insulator bushing comprising a pair of 
shell members, means for clamping the shell members together to form a closed casing, a 
cylindrical baffle arranged within the casing and overlapping the joint between the shell 
members, and spacers interposed between the baffle and the interior of the shell members 
to support the baffle within the casing, the spacers being arranged to provide openings 
between the baffle and the casing to permit circulation of material within the casing. 

Supporting baffles in oil-filled bushings. ArtTHuR O. AustTIN. U. S. 1,726,096, 
August 27, 1929. (1) An insulator comprising a pair of complementary dielectric shells 
having registering parts, means for clamping the shells together to form a closed casing, 
a gasket interposed between the registering parts and a supporting device clamped by 
the registering parts in contact with the gasket, the device having its outermost portion 
within the outer periphery of the registering parts. (2) An insulator comprising a pair 
of complementary dielectric shells, means for clamping the shells together to form a 
closed casing and a device having a relatively thin flange extending between the shells 
when clamped together and held thereby for supporting parts within the casing, the 
flange having its outer edge disposed within the outer periphery of the adjacent portions 
of the shells. (3) An insulator comprising a pair of complementary members, means for 
clamping the members together and a support having a tapered flange with its thin edge 
extending between the members and clamped thereby and its thicker edge projecting 
from between the members. 

Insulator bushing. ArtTHuR O. Austin. U. S. 1,726,097, August 27, 1929. (1) 
An insulator comprising a pair of dielectric shell members, means for clamping the shell 
members to one another to form a closed casing and means integral with one of the shell 
members and projecting into the casing adjacent the portion thereof engaging the other 
shell member and forming a shelf extending into the casing beyond the adjacent por- 
tion of the other shell member for supporting other parts within the casing. (2) An 
insulator bushing comprising a pair of dielectric shell members, means for clamping the 
shell members together to form a closed casing, an internal projection on one of the shell 
members and a baffle within the casing supported by the projection. (3) An insulator 
bushing comprising a pair of complementary dielectric shells, means for clamping the 
shells together to form a closed casing, an inwardly projecting circumferential flange on 
one of the shells and a clamping ring for codperating with the flange to provide support- 
ing connection for parts within the casing. 

Tile-fettling machine. CHARLES W. CLirForD. U. S. 1,727,863, Sept. 10, 1929. 
In a tile-fettling machine, the combination with a high-speed fettling wheel for bevelling 
a tile edge of a presser wheel adapted to roll over the tile while it is being bevelled, a 
swingable frame comprising a bracket supporting the presser wheel, a block adjustable 
in one direction relative to the bracket, a second block adjustable on the first block at 
an angle to the direction of adjustability of the first block, and means on the second block 
supporting the fettling wheel. 
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Manufacturing porcelain product. ArtTHurR S. WaTrs. U. S. 1,728,382, Sept. 17, 
1929. Process of producing a porcelain article, which consists in forming a body of a 
porcelain mixture, subjecting the same to a gradually increasing temperature until the 
desired vitrification is effected, abruptly raising the temperature so as to fuse the surface 
of the body and form a glazed coating on the surface, abruptly lowering the temperature 
sufficiently to arrest fusion, and then annealing and cooling the porcelain. 

Suspension insulator. Otro BEcKER. U. S. 1,728,717, Sept. 17, 1929. An insu- 
lator comprising an insulator body having a spherical aperture therein, a one-piece bolt 
having an enlarged conical shaped head, a plurality of intermediate members having a 
spherica' outer surface and an inner tapered seat conforming to the conical surface of 
the enlarged part of the bolt, the members being inserted between the bolt and the in- 
sulator body when the bolt is displaced from its normal position, and means for holding 
the bolt in its normal position. 

Clay, porcelain, etc., compositions. A C SparK Piuc Co. Brit. 315,197, Sept. 4, 
1929. Ceramic material for the manufacture of spark plugs, electric insulators, etc., 
comprises approximately 50% plastic clays, 5% suitable flux such as magnesia, and the 
remainder of refractory material rich in alumina, such as sillimanite, mullite, andalusite, 
or cyanite prepared as described in Brit. 315,196 (for patent see Refractories Section, 
p. 822), in the form of very minute crystals. It is stated that when the molded product 
is fired in the usual manner, a marked crystalline growth takes place which increases the 
mechanical strength, the electrical insulating quality, and the resistance to heat. 


Equipment and Apparatus 


Efficiency of grinding mills. ANon. Bur. Mines, Rept. of Invest., Serial No. 2952, 
23 pp. (1929).—A method is described whereby surface figures are obtained on ground 
ore by comparison with determined values for quartz and by application of correction 
factors for density and for irregularity of particles. These figures are given for galena, 
sphalerite, and pyrite. The sampling of the grinding circuits in the mills is described, 
and the tonnage calculations therefrom are given. The accuracy of these figures is given 
in tonnage balances. The sizing and elutriation figures are presented with the analyses 
of the sized products. Classifier efficiencies on the various sizes of each mineral are 
given that show a decreased efficiency on the minerals of higher density, resulting in a 
circulating load containing a large amount of the heavier minerals sufficiently fine for 
treatment. The increased fineness of the minus 200-mesh due to its passage through the 
mills is shown. The surface figures for the various sizes of all minerals in all samples are 
given, and a surface balance on the classifiers shows a very close agreement. Grinding 
efficiency figures are calculated for the mills after allowing for the crushing resistance of 
the various minerals. These efficiencies show a rather high total efficiency in the mills 
when compared to figures obtained in the laboratory but show a large percentage of work 
going to useless grinding. The study of recovery in subsieve sizes is shown to be possible 
by the elutriation of minus 200-mesh material, from which the critical size for optimum 
recovery is obtained. R.A.H. 

Relation of table feed preparation to table efficiency. A. W. FAHRENWALD AND 
W. F. Mecxev. Bur. Mines, Rept. of Invest., Serial No. 2949, 15 pp. (1929).—Many 
factors enter into the efficient operation of the reciprocating type of gravity concentrator. 
Results of this investigation corroborate F.’s theory of stratification, except in the case 
of spherical quartz grains. The following conclusions have been established fron: these 
results: (1) In general, the work of the Wilfley table grows better as the difference in 
size between concentrate and tailing material becomes greater. Limits, of course, must 
be established to which size of grains can approach before failing to concentrate properly. 
On the table employed, the limiting size at the large end of the scale would be about 10- 
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mesh, while the smaller limit would be down to the size of material which would be car- 
ried off in the feed water. (2) A difference in specific gravity between concentrate and 
tailing material has the greatest effect on table concentration. (3) A difference in shape 
from spherical concentrate grains to angular tailing grains has a slightly greater effect 
on table concentration than a difference in size if the maximum practical difference in size 
is assumed to be the hindered settling ratio of the two minerals used. (4) Conditions 
are most favorable to concentration when the concentrate grains are smaller, heavier, 
and more nearly spherical than the tailing grains. R.A.H. 
Method for sizing ore by elutriation. JoHNn Gross, S. R. ZIMMERLEY, AND ALAN 
PROBERT. Bur. Mines, Rept. of Invest., Serial No. 2951, 8 pp. (1929).—The modern 
practice of grinding ores so that often 80% or more of the product is finer than 209-mesh 
makes it desirable to supplement sieve sizing to extend considerably the range of sizing. 
The fact, moreover, that the material finer than sieve size represents the major part of 
the work done in grinding emphasizes this need in any investigation of crushing efficiency. 
For the sizing of material finer than 200-mesh, elutriation was adopted as probably 
giving better results than sedimentation. The factors affecting elutriation are briefly dis- 
cussed. ‘These factors together with mechanical conditions that need control are men- 
tioned. A description of the elutriator and the method of its operation are given. The 
velocities of the rising currents used in making 4 elutriation products are given and the 
resulting quartz products therefrom are compared with the sizes as calculated by Stokes’ 
formula. The length of time necessary for the elutriation of each size is discussed and 
the method of determining the end-point for each size is given. The calculated surface 
figures for quartz, galena, sphalerite, and pyrite for sieve sizes and elutriated products are 
given. ‘The method may be used for the determination of surface in the calculation of 
grinding efficiencies. R.A.H. 
Economy in transportation. ANon. Brit. Clayworker, 38 [448], 176 (1929).—A 
description is given of the Fontaine demountable truck body which shows a saving of 65% 
in the labor employed when compared to older methods of truck loading. R.A.H. 
Pebble- or ball-mill operation. H. F. Kiemvretpr. Enamelist, 6 [1], 52-56 
(1928).—Factors affecting efficient ball- or pebble-mill operation are (1) speed of mill, 
(2) relation between pebble charge and material charge, (3) pebble or ball size, and (4) 
consistency. Each point is discussed in detail. G.H.MclI. 
Temperature regulator for Carius furnaces. C. B. Hetsic. Jour. Amer. Chem. 
Soc., 50 [12], 3388 (1928).—H. recommends the use of a thermostat (as used on gas 
cooking stoves), for the control of temperatures on a gas-fired Carius furnace. R.G.M. 
X-rays in industry. ANoNn. Abrasive Ind., 10 [8], 29 (1929).—The principal work 
along these lines has been done in the Watertown arsenal and the Mass. Inst. of Tech. 
in the U.S. and in the Woolwich arsenal in England. This information, as part of a 
brief survey of the theory and use of X-rays in industry, is included in a booklet pre- 
pared by the Eastman Kodak Co., entitled ‘““X-Rays in Industry.”’ E.P.R. 
Sandbelt dressing. ANON. Abrasive Ind., 10 [8], 24 (1929), reprinted from Wood- 
working Machinery Methods.—Belt dressing made up of graphite mixed with mutton 
tallow and a little beeswax makes an excellent application. A convenient way of using 
this dressing is to pour the heated mixture into a tube of paper similar to those used for 
containing a stack of dimes. Thus, when the liquid hardens, a handy stick is obtained 
which can be readily applied to the back of the sandbelt as often as needed. Another 
form of sandbelt dressing that is commonly used is paraffin wax. This serves the pur- 
pose quite well but is not equal to the graphite and mutton-tallow mixture. E.P.R. 
Hardness-testing machine. J. PomEy AND P. VouLetT. Rev. métal., 26 [5], 238-47 
(1929); Trans. Amer. Soc. Steel Treating, 16 [3], 483 (1929).—Microscopic impression is 
formed by a diamond cone, angle of which was chosen to give coefficient of hardness 


1929 EQUIPMENT AND APPARATUS 831 


coinciding with Brinell hardness; load of several kilograms is applied directly to dia- 
mond; measure of diameter is made by metallographic microscope; advantages and 
applications of apparatus are set forth; comparison with Brinell method. E.P.R. 
Fans and fan practice in clay industry. ANon. Brick Clay Rec., 75 [5], 278-89 
(1929).—A complete exposition of the subject of fans and blowers and their application 
to clay-plant operations with suggestions for new uses are given. E.J.V. 
Weights and weighing devices for mixes. W. FELGENTRAEGER. Glastech. Ber., 7 
[2], 45-48 (1929).—-Correct and accurate weighing up of mixes is important. ‘The per- 
missible error should be under 0.1% for each constituent, as the changing compositions 
make a greater accuracy illusory. The chief sources of error and the disadvantages to 
be considered in the operation of glassworks especially are (1) actual errors in weight, 
(a) errors, (b) negligence, (c) intentional false weighings, also hushing-up of errors, (2) 
knowledge by the worker of the composition, (3) evolution of dust, harming the health 
of the worker, dusting of weights, (4) need of working strength for service, need of reli- 
able workmen, (5) decreased efficiency, (6) too high costs, so that the business is not 
profitable. From this viewpoint arrangements are recommended which obviate various 
of these errors and disadvantages. No cure-all arrangement can be recommended. 
E.J.V. 
Spring manometers and thermometers. Wou.urartH. Die Messtechnik, 4 [9], 
239-43; [12], 309-24 (1928).—The accuracy of the spring manometer is discussed: ¢.g., 
durability of highly thought of manometer springs can be increased through the selection 
of appropriate materials and through constructive precautions. The most important 
points for the spring thermometer (equalizing devices, gaging methods, etc.) are dis- 
cussed and processes indicated whereby false results in measurements can be reduced. 
The recording spring instruments were described and their range of use outlined. 
E.J.V. 
Wire-rope lubricant. C. D. Mears. Brick Clay Rec., 75 [6], 364-66(1929).— 
Tremendous quantities of wire rope are used in the clay-products industry. A survey 
made showed that there is a total of 5,000,000 ft., most of which is in severe service every 
day. The lubrication of the equipment is, therefore, a very important matter. 
E.J.V. 
Anti-friction bearings in handling devices. A. K. West. Blast Fur. Steel Plant, 
17 [8], 1200-1203 (1929).—Elimination of friction in equipment for handling materials 
is an important consideration. Power and labor costs are reduced and greater speed 
attained. F.P.H. 
Continuous filter in dust-pressed body preparation. O'KEEFE. Ceram. 
Ind., 13 [3], 259 (1929).—The continuous filter process has done a great deal in delivering 
the dust with a uniform moisture content. It does this irrespective of the personal 
element. The system consists of filtering a thin cake of clay, approximately '/s in., and 
then drying it to the proper moisture content. This thin cake is built up on a continuous 
vacuum filter, from which it is automatically stripped off and wrapped around a steam 
drum. With an accurate control on the slip going to the continuous filter, a cake will be 
discharged with a uniform moisture content. The pressure on the drum is not critical 
enough so that a variation of a few pounds will mean a variation in the per cent of mois- 
ture, but it is possible to vary the pressure about 5 lbs. and get a variation of about 1% 
in the moisture content. This permits a proper adjustment without too great a nicety. 
F.P.H. 
Simplification of transportation equipment in the ceramic industry. ANoNn. Kera- 
mos, 8 [3], 103—1C6 (1929).—The use of lift trucks for transporting formed ceramic ware 
about the plant is described. The various forms of lift trucks described have been in 
use in American plants for some time. F.P.H. 
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Continuous conveyers for transporting ceramic products. Fr. Rrepic. Keramos, 
8 [1], 17-19 (1929).—Flevators and horizontal conveyers for use in ceramic plants are 
described. A device for unloading horizontal conveyers onto elevators and vice versa 
is described and illustrated. F.P 
Protection of electric circuit by use of automatic circuit breakers in place of fuse 
plugs. F. A. Férster. Keramos, 8 [6], 207-12 (1929).—Various types of circuit 
breakers are described and their advantages pointed out. Applications of the various 
types are discussed. F.P.H. 
Spraying technique in porcelain manufacture. FRIEDR. KAESTNER. Keramos, 8 
[4], 132-35 (1929).—The methods used for spraying porcelain are described and their 
limitations pointed out. F.P.H. 
Spraying equipment and accessory apparatus. ReiINECK. Keramos, 8 [4], 135-38 
(1929).—Various types of spraying machines and spraying booths are described and 


illustrated. F.P.H. 
Ceramic equipment. ANoNn. Keramos, 8 [5], 177-80 (1929).—Several new types 
of chaser mills are described and illustrated. F.P.H. 


Schaum flotation method of purifying raw kaolin. H.Kuar. Keramos, 8 [7-8}, 
249-54 (1929).—The theory of the flotation methods of kaolin purification is discussed 
and the new Schaum method is described in detail and compared with other methods. 

F.P.H. 

Machines for fine grinding. Hans Karu. Ber. deut. keram. Ges., 10 [6], 285-313 
(1929).—Design, application, method of operation, and speed of operation of the follow- 
ing types of mills and crushers are described in detail: (1) chaser mills, (2) gyratory 
crushers, (3) ball mills, (4) tube mills, and (5) separators used in conjunction with various 
mills. F.P.H. 

New tungsten-carbide tool. ANon. Blast Fur. Steel Plant, 17 [8], 1234 (1929).— 
Tungsten-carbide alloy, ‘‘Haystellite,”’ a modification of the original alloy has been found 
to be valuable as a cutting metal. Haystellite is a cast alloy. It is made by a special 
process and is said to be equal in cutting quality and more uniform than other tools of 
this type. F.P.H. 


BOOK 


Cutting Material Handling Cost. C. M. BaLLarp. Williamsport Wire Rope Co., 
Williamsport, Pa. 1929. 148pp., illus. (free to engineers; $3.00 to others); reviewed 
in Mining and Met., 10 [273], 18 (1929).—This is a general description and discusston 
of aerial tramways, with particular reference to the types designed and built by the 
publishers of the book. The method of approach is that of a text-book rather than sales 
literature. There are three appendices: (1) deals with power, (2) towers and structures, 
and (3) mathematical analysis of the engineering problems involved in handling material 
by these methods. The book is well printed and bound and will be a useful addition to 
any engineer’s library. _(Illus.) F.P.H. 

PATENTS 

Mixer. GASTON SIDOINE PAUL DE BETHUNE. U. S.-1,727,753, Sept. 10, 1929. A 
mixer comprising a mixing chamber the surface of which is symmetrical about an axis and 
the radial outer portion of which is of conical curvature in cross-section, a rotating shaft 
passing through the chamber substantially coincident with its axis, a radial stirrer upon 
the shaft within the chamber, and inlet and outlet ports in the opposite side walls of 
the chamber. 

Apparatus for opening and shutting a filter press. Rokuro Kocure. U. S&S. 
1,727,832, Sept. 10, 1929. Ina closure for filter presses, a head, a support in alignment 
with and spaced from the head, a nut carried by the support and aligned with the head, 
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a telescopic strut having one section in engagement with the head and its other section 
screwed into the nut, means to rotate the threaded section, and means to hold the sections 
releasably against telescopic movement. 


Kilns, Furnaces, Fuels, and Combustion 


Kilns and kiln firing. IV. Woodall-Duckham chamber kiln. S.R.Hinpb. Trans. 
Ceram. Soc. [Eng.], 28 [5], 261-75 (1929).—The kiln is composed of 16 chambers ar- 
ranged in a rectangle, together with the fireman’s pits and the rails to serve the cham- 
bers, the structure occupies a rectangular area approximately 166 ft. by 90 ft. The 
headroom required is about 14 ft. and the foundations vary down to 9 ft.deep. The 16 
chambers are arranged in two parallel rows of 8 and the arrangements are such that each 
chamber works as a downdraft kiln. Only one chamber is fired at a time, its secondary 
air being preheated at the expense of cooling goods and its products of combustion con- 
tributing a portion of their heat to the preliminary heating of the goods awaiting firing 
This is the basic principle of all continuous chamber kilns and most tunnel kilns. The 
Marlow tunnel kiln is apparently the only important example of a kiln which does not 
strictly adhere to this principle, the secondary air being also heated in the combustion 
zone itself. The whole of a row of 8 chambers in the Woodall-Duckham kiln constitutes, 
structurally, an arched tunnel 19 ft. 2 in. wide. Dividing walls separate the chambers, 
which have an internal length, one at each corner; these are constructed to work as 
“‘semiproducers,”’ 7.e., having a deep fuel bed resting partly on an inclined grate at the 
front and partly on a small flat grate or a bed of ashes at the back. The fuel is fed in 
through a brick hopper which is calculated largely to prevent ingress of air by this path. 
The ingress of air to the grate is regulated by iron doors having primary air openings 
The gases from the fires are led backward into the base of the kiln bags where they meet 
and partly mix with a supply of preheated secondary air. The mixing and combustion 
are completed during the travel of the hot gases upward into the kilns and downward at 
various angles through the goods. The products of combustion finally descend through 
evenly distributed holes in the floor to a collecting-flue in the main axis of the chamber. 
The flue carries the gases forward to a point beneath the wall separating off the next 
chamber. Here it separates in the manner of a distorted letter Y into two branches 
each of which delivers into the bases of the bags of two fire-mouths. These fires are, 
of course, not in operation at this stage and fire-mouths are sealed up. The hot gases 
then make their way through this chamber in a manner similar to the last, ultimately 
collecting in the underfloor flue. The central collecting flue thus lies on the same level 
as the two branches of the Y and between them, and the whole system of flues at this 
level form a series of Y’s whose feet are locked between the arms of the preceding flue 
Each Y-flue is provided with an exit to the main chimney-flue situated near the point of 
branching. This connection is controlled from the passage between the two rows of 
chambers, under which lies the main chimney flue, by means of a damper resting on 
a seating slightly inclined to the vertical and hinged on the upper side of the seating. 
The damper and seating are both of cast steel and machined to fit so that the weight of 
the damper alone is sufficient to seal the flue effectively. The seal is, however, liable to 
suffer in course of time through the accumulation of dirt on the flange and especially 
near to the hinge of the damper. The dampers are handled by chains running over 
pulleys. Suitable crossover flues are provided so as to link up the 16 chambers into a 
continuous round. All the flues in use during the preheating and cooling stages are 
situated in the foundations, and the fire-mouths, bags, wickets, and spy-holes are all 
situated in the boundary walls below the spring of the main arch. Additional small 
flues are arranged in the walls opposite the wicket, so as to provide for removing hot air 
during the final cooling of the goods. The method of setting is apparently arranged 
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principally so as to allow the greatest convenience in setting and drawing. A temporary 
track is laid through the wicket toward the opposite wall. Trolleys of goods carrying 
trays stacked one above the other are run in, and the goods in a condition varying from 
black-hard to white-hard are taken off at both sides and set along the two walls which 
form the division between the chamber being set and the back wall of the chamber. 
Three successive “benches” on either side, spaced slightly from one another, bring the 
unset space to a narrow track down the midline across the chamber. ‘The rails are now 
removed progressively and the remaining space filled up from back to front. Fuel con- 
sumption is 15'/:% on weight of fired goods. The bulk of the setting is fired to between 
cones 10 and 12 and is reasonably good in regard to heat distribution. The uniformity 
could be improved, if desired, by taking measures to insure the maintenance of the maxi- 
mum temperature during the soaking period. R.F.S. 
Kilns and kiln firing. V. E. I. C. T. tunnel kiln. S. R. Hinp. Trans. Ceram. 
Soc. [Eng.], 28 [6], 316-32 (1929).—The kilns described are used for the firing of refrac- 
tory materials, stoneware, and earthenware. They are heated by gas produced in the 
four gas producers attached to the kiln. The movement of the ware is obtained by 
means of roller-bearing trucks. The propulsion of the trucks is achieved by means of 
a special pusher truck. Normally, the kiln can fire in 24 hrs. about 39 to 40 T. of re- 
fractory ware. Four advantages claimed for the kiln are (1) considerable reduction in 
fuel consumption, (2) reduction in labor, (3) increased production, and (4) improvement 
in quality of goods. The heat balance and efficiency factor are dealt with in detail. 
The E.I.C.T. tunnel kiln examined has proved successful in firing ‘“‘grogged”’ fire clay 
and semisilica fire brick, special blocks up to about 50 lb. weight, and acid-proof brick. 
R.F:S. 
Controlling gases in a Haigh continuous kiln. V. W. BorKxer. Brick Clay Rec., 
75 [6], 361-62 (1929).—A detailed description of the method employed to separate the 
drying and the combustion gases in order to prevent the attack on the mortar joints 
of the stack due to the sulphuric acid fumes formed by the reaction of these gases is given. 
Junior type tunnel kiln in tile plant. ANon. Ceram. Ind., 13 [3], 261 (1929).—A 
new type of junior tunnel kiln has been in operation at the Standard Tile Co. plant at 
Zanesville, Ohio, for the past three months. ‘This kiln is the first one of its kind which 
is known to be installed for commercial production, and is, to date, reported to be pro- 
ducing satisfactorily. The kiln is 105 ft. long and has a truck 4 ft. long and 30 in. wide. 
The little kiln is located in the building by itself, and only one man is required to operate: 
it. This man looks after the burners, places the trucks in the kiln, takes the trucks from 
the kiln, loads the tile upon the platforms, unloads the fired tile and, in fact, is the only 
labor in attendance on the kiln. Three 8-hr. shifts are worked on this kiln and the 
daily labor charge is $12. When the trucks are filled up on the transfer truck, they ap- 
proach very closely what might be called a conveyer belt. F.P.H. 
New tunnel kiln at plant of Steatite-Magnesia Joint Stock Co. M. THURNAUER 
Keramos, 8 [7-8], 257-62 (1929).—A new tunnel kiln, which has been installed recently in 
one of the plants of the Steatite-Magnesia Co., is.described in detail and compared with 
the round kilns which it replaced. Flue-gas analyses and heating curves obtained on 
the round kilns are compared with similar data obtained on the tunnel kiln. The kiln 
atmosphere of the round kilns fluctuated considerably during a firing compared with that 
for the tunnel kiln. The kiln is 63 m. in length, holds 36 cars, discharges one car every 
90 min., and each car is in the kiln 54 hrs. F.P.H. 
Insulation of ceramic kilns and driers. ANon. Brit. Clayworker, 38 [448], 160-61 
(1929).—A discussion on losses of heat in kilns. Air as a nonconductor of heat is the 
principal means of insulation for low temperatures, but at high temperatures unless con- 
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fined it will carry heat by convection from the hot to the cooler side of the air cell and 
nullify the effect of nonconductivity of the air. To use air efficiently it must not only 
be confined but must be split up into many very small cells, the walls of which are white 
or very light in color. Dark surfaces radiate heat more rapidly than light ones. Kiesel- 
guhr up to the present has been found to be the best insulating material for the ceramic 
manufacturer because in addition to its insulating value it is fairly refractory. Com- 
plete insulation of a downdraft kiln causes a saving of from 10 to 20% infuel. A brief 
description and some properties are discussed with reference to ‘“‘Sil-O-Cel” and “‘In- 
sulite,’’ trade names of insulating materials. R.A.H. 


Natural gas information. WitiiaM R. Mircueii. Nat. Glass Budget, 45 [17], 21 
(1929).—The importance of natural gas for fuel in industrial plants as well as for home 
consumption is discussed in a recent issue of the Pittsburgh Press, by M. E.P.R. 

Crowns for chamber and tunnel leers, kilns, tempering furnaces, and ports. W. 
ScHIPMANN. Keram. Rundschau, 35, 303-304 (1927).—A method of construction of 
horizontal crowns is described and the advantages of this type of crown are suggested. 

H.I. 

Berthelot-Mahler calorimeter. V. KostyejEv. Arkiv za Hemiju i Farmaciju, 3 
[1], 27-29 (1929).—A practical method for the calorimetric combustion of coal, coke, 
and charcoal is proposed. Coal and coke which cannot be pressed into lozenges are 
burned chiefly in starch capsules, which are usually used in medicine and whose heat of 
combustion is known (about 3600 cal. per g.). This method has been approved as 
better than that with the admixture of foreign binders, at the same time the addition 
of foreign calories is lower in this method and the combustion is more even. The com- 
bustion sample must not be used too finely ground, making the preparation for combus- 
tion quite simple. A spiral of iron wire is simply drawn through the capsule, filled with 
the sample, weighed, and ignited in the calorimeter in the usual way. The starch cap- 
sules must be kept in hermetically sealed boxes. E.J.V. 

Determination of organic constituents of coal. R.KATTWINKEL. Die Messtechnik, 
4 [8], 209-12 (1928).—The “sink or swim method,” which is employed in the control of 
the coal-washing process, is explained, and approved appliances for the carrying out of 
this process in plants are discussed. E.J.V. 

Interpretation of stack-gas analysis. G. E. Satkvist. Blast Fur. Steel Plant, 17 
[8], 1226-29 (1929).—Methods are outlined applying to the various types of fuels. The 
efficiency of the combustion is checked by the stack-gas analysis, which gives the per- 
centage of CO:, free O, and CO in the stack gas. A diagram can easily be constructed for 
any fuel, embodying this relation and the per cent CO corresponding to any percentage 
combination of CO, and O can be read directly. F.P.H. 

Increasing gas make. J. GueLicn. Gas Age-Rec., 64 [9], 280 (1929).—Experi- 
ments were carried out in ovens of 12 vertical retorts, each 13 ft.indepth. The principle 
adopted was to place a layer of coke on top of the correspondingly reduced coal charge. 
A suitable depth of coke was found to be a minimum of 28 in. The grading of the coke 
should be as consistent as possible in order to obtain the most favorable proportion of 
fuel contents and gas space. It was customary to steam at the end of the 10th hr. on- 
ward. With the new method of charging, it was found that steaming could begin with 
every success after only 7 hrs., without any drop in the thermal value, which was main- 
tained at 525 B.t.u. Steaming was not continuous but was suspended every alternate 
half-hour to correct the cooling effect in the retorts. Superheated steam was used, 
entering the retort at 0.5 atmospheric pressure, and the quantity amounted to between 
12.4 and 13.8 Ib. per retort per hour. The oven temperature was maintained at 1140 
to 1180°C. F.P.H. 
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Gas-works operation using butane as enricher. ANON. Gas Age-Rec., 64 [9], 
275-78 (1929). F.P.H. 
American Gas Association research, R. M. CoNnNnER. Gas Age-Rec., 64 [9], 
269-70 (1929).—Coincident with the appliance-approval-requirement committee work, 
the laboratory is also conducting about 15 separate invesiigations for the purpose of 
obtaining fundamental data on the performance of certain types of domestic gas ap- 
pliances and their accessories. This work should result in many improvements in the 
present gas-burning equipment and should also be of assistance to the manufacturer in 
a general way in bringing out new ideas. F.P.H. 
Separation of tar from producer gas. R. W. Mituer. Blast Fur. Steel Plant, 17 
[8], 1172-73 (1929).—Methods employed abroad for the cleaning of gas to eliminate the 
burning out of gas mains and to obtain valuable tar products are described. The clean- 
ing of producer gas and the extraction of the tar therefrom has gained greater importance 
since the market value of the tar has reached an amount equal to the duty on the tar. 
The plants consuming the tar have developed improved methods of extracting from the 
tar valuable oils in high demand and of finding applications for the residue. F.P.H. 
Behavior of bituminous coal in the water-gas generator. E.S. PETtyJoHN. Gas 
A ge-Rec., 64 [8], 237-40 (1929).—The investigation was begun in January, 1928, and 
has been in progress continuously from that date, its purpose being to determine the 
relative behavior of the bituminous coals available to the operator of Mich. as water- 
gas generator fuels. The conclusions are drawn from operating results obtained during 
the investigations and are not based upon statements in the literature. A comparison 
of the capacities and efficiencies when using the standard cycle with those obtained when 
using the test indicates that the most important factor in the successful utilization of 
bituminous coals in the water-gas generator is the selection of the operating conditions. 
The choice of the operating conditions will be affected by the size of coal, quantity of 
fines, coking properties of the coal, ash content, and ash-fusion temperature. F.P.H. 
Mathematical basis of firing brick. W. ScHuEN. TJonind.-Ztg., 53 [27], 532-35 
(1929),—A general discussion of combustion of fuels and methods of firing is given. The 
characteristics of industrial gases used for firing brick are discussed. A formula for 
calculating the amount of heat conducted through solids in a given time under a definite 
temperature difference is given. F.P.H. 
Oil firing in ceramics. Kari EcKELsspacn. Keramos, 8 [7-8], 255 (1929).—The 
different methods of oil firing are discussed and their applications to various ceramic 


kilns are described. F.P.H. 
Status of low-temperature carbonization in Europe. B.F.HAANEL. Gas Age-Rec., 
64 [7], 203-206 (1929). F.P.H. 
BOOKS 


Industrial Furnace Technique. A. HERMANSEN. Ernest Benn, Ltd., London, 
1929. Price 25s. H.H.S. 

Technical Data on Fuel. Edited by H. M. Spiers. Pp. xii + 200. World Power 
Conference, London, 1929. Price 10s 6d. Edited on behalf of the technical committee 
of the World Power Conference. The book is a useful supplement to engineering and 
physical tables. Reviewed in Chem. and Ind., 48, 837 (1929). H.H:S. 

Combustion Diagrams. P. Rostn AND R. FEeH.LinG. Ber., V. D. I. Verlag, 1929. 
32 pp., 10 charts; reviewed in Mining and Met., 10 [273], 20 (1929).—Starting with a 
hitherto unknown relation between the heating value of a fuel and the volume of gas 
involved, the authors have prepared charts from which the heat capacity of the flue 
gas can be read off. With these diagrams, it is only necessary to know the heating value 
of a fuel and the excess of air used to obtain the temperature of combustion, the available 
heat drop, the theoretical efficiency, and similar data. The pamphlet explains the theory, 
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illustrates the practical use of the method, and gives diagrams for solid, liquid, and gase- 
ous fuels. F.P.H. 


PATENTS 


Desulphurizing gas. Ropert M. Crawrorp. U. S. 1,724,909, August 20, 1929. 
In the desulphurizing of gas by alkali metal carbonate, the step consists of washing 
the gas with a solution containing an alkali metal carbonate obtained from decomposition 
of phenolates. 

Furnace. CRANSTON H. CARPENTER AND ALVIN D. KEENE. U. S. 1,725,129, 
August 20, 1929. In a furnace provided with heating means and an opening through 
which work may be inserted and withdrawn from the furnace, in combination, an intake 
pipe located at the top of the furnace chamber, an exhaust pipe located at the bottom of 
the furnace chamber, means for drawing air through the intake pipe and exhausting it 
through the exhaust pipe, and means for directing the air so drawn and exhausted across 
the incoming and outgoing streams of cold and heated air so that a wall of air is provided 
whereby the streams tending to enter and leave at the bottom and top of the furnace 
chamber are substantially checked from penetrating the furnace beyond the air wall 

Screening granular materials. Victor E. FLANAGAN. U. S. 1,725,511, August 20, 
1929. In an apparatus of the character described, a frame, a flexible screening medium, 
means connected to the medium intermediate its ends for vibrating the same, means for 
detachably clamping the medium to the frame at one end, a rigid bar movable on the 
frame at the other end, a thin plate clamping the medium against the bar, and means 
on the frame and bearing against the free ends only of the bar, adapted to tension the 
medium, the detachable clamping means being also adjustable whereby the medium may 
be tensioned from either end. 

Kiln. Wit1u1am D. Mount AND IRVING WaRNER. U. S. 1,725,763, August 27, 
1929. Ina kiln, an elongated vertical firing chamber having inlets for admitting gaseous 
fuel at a zone intermediate its ends, means for controlling the rate of flow of solid ma- 
terial through the chamber including means for continuously removing finished material 
from its lower end, and means for permitting the entrance of air in contact with the 
finished material thereby cooling the same, and in quantity sufficient to support combus- 
tion of the gaseous fuel admitted through the inlet, means for driving the removing ap- 
paratus, a raw material magazine of substantial size above the firing chamber for con- 
tinuously supplying raw material to the firing chamber, the magazine having an inlet 
and means for normally closing the same, and a discharge opening so situated that its 
contents will automatically discharge by gravity through the opening into the chamber 
at its upper end to keep the chamber filled with material at a constant level, and means 
for withdrawing gases by suction from the upper end of the chamber and thereby in- 
ducing an upward draft through the chamber. 

Drying pottery, etc. H. Haas. Brit. 314,520, August 21, 1929. In a tunnel drier 
for pottery, etc., the steaming and drying compartments are situated on opposite sides of 
the fan which circulates the drying air, the trucks carrying the pottery first traversing 
the steaming compartments so that the pottery is hot and moist before meeting the hot, 
dry air. The tunnel is closed at its inlet, except for the intermittent admission of trucks, 
and open at its outlet for the admission of dry air. 

Tunnel kilns. A. HEmsoTH AND HEmsoTH & VOLLMER GEs. Brit. 315,540, Sept. 
4, 1929. In the cooling zone of a tunnel kiln, air or other cooling fluid is admitted to 
roof flues through openings at the highest point of the arch, and passes laterally to col- 
lector flues through damper-controlled openings. Further air, etc., is admitted to side- 
wall flues through damper-controlled openings, and passes to collector flues which lead 
to a common offtake. 

Tunnel furnaces. P. J. SPENGLER AND J. P. SPENGLER. Brit. 315,591, Sept. 4, 
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1929. Inatunnel furnace plant for the treatment of brick, pottery-ware, etc., comprising 
two side-by-side tunnels for drying and firing, respectively, the heating-gases are with- 
drawn by a fan from the firing tunnel through a flue opening into the tunnel some distance 
from the feed end and a portion of these gases is returned to the feed end through a pipe 
to prevent entrance of cold air, while the remainder is passed through the conduit to a flue 
beneath a part of the drying-tunnel. Air is heated ina flue beneath the firing section of 
the tunnel and is passed by a fan to a flue andintoatunnel. Adjacent fireplaces may be 
connected by openings in the party walls, and the heating-gases pass into the tunnel 
through perforated walls. Ashes from the fireplaces are removed by conveyers and de- 
livered through shoots which can be closed by pivoted shutters to a second conveyer. 
The fuel may be burned on travelling grates, or on rotary grates consisting of pivoted seg- 
ments which drop to discharge ashes onto the conveyer. 

Firing china, etc., articles. A. J. CAMPBELL AND MinTons, Lrp. Brit. 315,773, 
Sept. 11, 1929. China, earthenware, etc., are conveyed through a tunnel oven or kiln 
in superposed layers moving in opposite directions and carried by traveling carriers or 
slidable frames. Each frame consists of longitudinal bars connected by two or more 
nickel chromium or like wires loosely shrouded by fire clay, etc., tubes, and projections 
on the top and bottom faces of the bars are adapted to engage slidably correspondingly 
shaped grooves formed in the walls of the oven. The grooves may be formed in the 
abutting faces of the fireclay blocks constituting the walls of the oven. If desired, pro- 
jecting guideways fixed on the inside of the tunnel may replace the grooves for support- 
ing the frames. At one end of each of the bars projections are formed for engaging 
grooves in the abutting ends of adjacent frames. 

Removing sulphuretted hydrogen from gas. Firma C.Stiuu. Ger. 471,043, March 
6, 1927; Gas Age-Rec., 64 [7], 222 (1929).—This is a continuous process. F.P.H. 

Removing sulphur from gas. W. RarrLoxEr. Ger. 470,844, June 3, 1927; Gas 
A ge-Rec., 64 [7], 222 (1929).—Sulphur compounds are removed from gas by the intro- 
duction of the gas purifying mass directly into the current of gas. F.P.H. 

Carbonizing and hydrogenating bituminous substances. KOHLENVEREDLUNG A.-G. 
Ger. 470,726, March 18, 1924; Gas Age-Rec., 64 [7], 222 (1929). —The finely-pulverized 
material is maintained in suspended state in a current of hot gas, while the hydrogenation 
is carried out at the same time by the addition of hydrogen-containing, solid, liquid, 
or gaseous materials. F.P.H. 

Destructive hydrogenation of coal. I. G. FARBENINDUSTRIE A.-G. Brit., 308,633. 
Dec. 21, 1927; Gas Age-Rec., 64 [7], 222 (1929).—Solid carbonaceous matter, such as 
coal, peat, or wood is heated at 5 to 1000 atmospheres pressure at temperatures below 
the coking point of the initial materials, at 200 to 450°C, prior to being subjected to 
cracking or destructive hydrogenation. The pressure may be mechanical or may be 
provided by the use of gases other than hydrogen, 7.e., carbon dioxide, nitrogen, or water 
vapor, or by the vapors generated in the heat treatment. An organic solvent of low 
boiling point may be used when the pressure employed is less than 75 atmospheres. 

F.P.H. 

Distilling powdered fuel. TRIcKNUNGS VERSCHWELUNGS UND VERGASUNGS GES. 
Brit. 307,889, March 15, 1929; Gas Age-Rec., 64 [7], 221-22 (1929).—In a process for 
the distillation of finely-powdered material such as coal, material is spread over the 
heating surface in a layer less than 1 cm. thick, and preferably 3 mm. or less, and is dis- 
placed relatively to the heating surface during treatment. F.P.H. 

Low-temperature distillation. G. CELLAN JonEs. Brit. 307,811, Dec. 12, 1927; 
Gas A ge-Rec., 64 [7], 221 (1929).—Low-temperature distillation retorts are fitted in the 
regenerators of high-temperature coke ovens, preferably at the part where the hot gases 
enter. The retorts extend across the bench from side to side and are charged at one 
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end and discharged at the other. The semicoke produced may he used to form 10 or 
30% of the charges of the high-temperature oven, the coking time being correspondingly 
reduced. F.P.H. 


Geology 


Geophysical abstracts. III. Freperick W. Lez. Bur. Mines, Information Circ., 
No. 6154, 17 pp. (1929).—The circular represents the contributions of a number of editors, 
specialists in their particular fields, and refers to the following geophysical fields of pros- 
pecting: gravitational, magnetic, seismic, electrical, radioactive, and geothermal. For 
Part II see Ceram. Abs., 8 [9j, 679 (1929). R.A.H. 

International relationship of minerals. THomas HoLuanp. Chem. News, 139, 
66-69 (1929).—Political boundaries, originally delimited on considerations dominantly 
agricultural, have no natural relation to the distribution of minerals which are essential 
for the maintenance of industries in peace and for the requirements of defence in war. 


H.H.S. 
Alkyl orthosilicates. A. W. DEARING AND E. E. Rew. Jour. Amer. Chem. Soc., 
50 [11], 3058-62 (1928). R.G.M. 
Fluosilicates of some organic bases. C. A. JACOBSEN AND H. A. H. Pray. Jour. 
Amer. Chem. Soc., 50 [11], 3055-58 (1928). R.G.M. 


“Ukrainian Silex’? and its importance in ceramics. F. LisENKOo. Ceramics and 
Glass [Moscow], No. 4, pp. 105-107 (1927).—L. writes of his discovery in 1922 in the 
Kamenetz-Podolsk district of the Ukraine of deposits of black flint. The technochemical 
analyses of samples of this flint showed its similarity to the so-called, ‘‘Silex’’ which the 
U.S.S.R. receives from abroad. L. proposes to call it ‘‘Ukrainian Silex.’’ Ukrainian 
Silex can be utilized in the porcelain and earthenware industry as lining material for 
mills. Its resistance to wear is from 7 to 16 times that of the porcelain plates. W.A. 

X-ray studies of silicates. B. GossNER AND F. Musscnuc. Z. krist., 70 [1-2], 
171-84 (1929).—The three silicates (having an equal number of O atoms and an equal 
number of remaining atoms) calamine SiO;Zn-ZnO,He, datolite SiO;Ca-BO.H and euclase 
SiO;Be-AlO2H, have been investigated by X-rays to discover structural relations. 

T.W.G. 

Mineral determination by absorption spectra. I. Epcar T. WHERRY. Amer. 
Mineral., 14 [8], 299-308 (1929).—The apparatus used in identifying minerals by their 
absorption spectra consists of a microscope eyepiece containing a direct-vision spectro- 
scope. Of these there are two main types, one with relatively small dispersion, which 
yields the more intense effects but does not permit of wave-length measurement, the 
other with greater dispersion, yielding fainter bands but providing for accurate measure- 
ment of their wave-lengths. The former type is well adapted to preliminary examina- 
tion, and in many cases will produce such characteristic absorption phenomena that no 
further observations are needed; for final decision, however, the determination of the 
exact positions of the bands by means of the more elaborate instrument is desirable. 


F.P.H. 
Ocher and ochery earths. R.M.Santmyvers. Rock. Prod., 32 [18], 73-74 (1929); 
for abstract see Ceram. Abs., 8 [9], 678 (1929). F.P.H. 


Fluorspar and its uses. E.L. BROKENSHIRE. Mining and Met., 10 [273], 425-28 
(1929).—Deposits of fluorspar in the U.S. of known commercial importance are confined 
to two states, Ill.and Ky. Small deposits from time to time are worked in Colo. and N. 
Mex., but are of minor commercial importance. The states of Ill. and Ky. supply ap- 
proximately 92% of the total domestic production. Fluorspar is consumed in three 
major industries; metallurgical, ceramic, and chemical. Although this mineral has 
many uses, its most important use is in the manufacture of steel by the basic open-hearth 
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process. Here 80 to 85% of the total American consumption is used as a flux. Ap- 
proximately 8% is used in the glass and enamel industry, chiefly for the manufacture of 
opal, opaque, or colored glass, and as one of the ingredients in an enamel batch. In glass 
it is used in the manufacture of illuminating glassware for offices, factories, and homes, 
vitrolite for restaurant interiors, soda fountains, and table tops, interior of kitchens, etc., 
mason jar liners, and cosmetic jars; in enamel work either as frit or in the finished work 
as on sheet steel in the manufacture of table tops, refrigerators, washing machines, etc., 
and on cast iron as in sanitary ware. For this purpose a high-grade ground fluorspar 
is used carrying a guaranteed analysis of from 95 to 98% in calcium fluoride and not to 
exceed 2'/,°% in silica, and is known as No. 1 Ground. It is ground to about 100-mesh, 
but occasionally specifications require 200-mesh. The remainder (about 3%) is used in 
the manufacture of aluminum from the ore bauxite; sodium fluoride for wood preserva- 
tive; other fluoride salts; the refining of lead, gold, silver, antimony, copper; manufac- 
ture of cement, calcium carbide, cyanamide, and other products of less importance. 
A very small quantity of clear fluorspar crystals is used in the optical industry. Here 
it is used in the correcting of color and spherical errors in lenses, especially for micro- 
scopes and small telescopes. Optical fluorspar is extremely rare and little or no attempt 
is made to produce this grade. Occasionally small pieces can be picked out by hand 
which are sufficiently clear and lacking in flaws to be of some use to the optical industry. 
F.P.H. 
Occurrence of bentonite in southern Arkansas. GEORGE C. BRANNER. Mining 
and Met., 10 [273], 432 (1929); Tech. Pub., No. 239, Class H, Nonmetallic Minerals, No. 
9.—Bentonite has not been commercially produced in Ark. though fullers’ earth has been 
mined. ‘The history of the deposits described is given, the topography, geology, and 
extent of deposits discussed, and the character of the material, including chemical analy- 
sis, is given in detail, illustrated by microphotographs. When the paper was presented 
in advance of publication, objection was made that the chemical analysis indicated that 
it was fullers’ earth and C. L. Thompson, who identified the material, in an addendum, 
gives maximum and average chemical analyses for both bentonite and fullers’ earth, 
showing that there are greater differences between the extremes of one species than there 
are between the means of the two. He also makes the point that bentonite is a petrologic 
name deriving its origin from the alteration of volcanic ash, while fullers’ earth is an 
industrial name derived from its high absorbent power, so that a clay might be both 
bentonite and fullers’ earth if it had the characteristics of both. F.P.H.@ 
Preparation of silica sands in California. ANoN. Rock Prod., 32 [18], 64-68 
(1929).—Crystal Silica Sand Co., Oceanside, Calif., by efficient processing makes many 
marketable sizes of silica sands. Strippings are sold for ceramic uses. F.P.H. 
Feldspar in North Carolina. R. Cart Moore. Glass Ind., 10 [9], 225 (1929). 
With a yearly production of over 100,000 T. of crude feldspar, N. C. has led the country 
in the production of crude feldspar for a number of years. With 5 feldspar grinding 
plants in operation, 2 having been established in 1929, the state will probably take first 
place this year in the grinding, as well as in the mining field. A brief description is given 
of the occurrence and mining of the feldspar. A fair analysis of N. C. feldspar going into 
the glass trade is as follows: 


Silica 69.00% Calcium oxide 0.35% 
Alumina 18.00 Iron oxide 0.10 
Potash 9.80 Magnesia Trace 
Soda 2.70 


Not only has the chemical! control maintained over the feldspar been tightened gradually, 
but the milling of feldspar has been carried to a high state of efficiency. The method 
used in milling is briefly discussed. .5.¥. 
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Russian kaolin. ANon. Pottery Gaz., 54 [627], 1433 (1929).—Russian kaolin 
reserves are among the largest in Europe, some being of excellent quality. Kaolin is 
particularly abundant in the Ukraine. Gluchov kaolin was known in Germany before 
the war. Pure kaolin is won at Kiev, Cherson, Volhynia, and Dnieprovsk, and con- 
siderable quantities are being produced annually. The Gluchov kaolin is produced in 
two varieties for export. E.J.V 


BOOKS 


Sedimentary Kaolins of Georgia. RicHARD W.SmitTH. Stein Printing Co., Atlanta, 
1929. 482 pp., illus.; reviewed in Mining and Met., 10 [273], 20 (1929).—This is 
Bull., No. 44, Geol. Surv. of Ga. After a brief history of the clay industry of Ga., and 
a discussion of the properties of clays, it describes the geology of the coastal plain of 
that state, takes up the origin, classification, and uses of its sedimentary kaolins, and 
devotes 400 pages to a description of individual deposits. F.P.H. 

Mineral Composition of Sands from Quebec, Labrador, and Greenland. JAmEs 
H. C. MarTens. Pamphlet of Field Museum of Natural History, Chicago, 1929. 
No price. Represents the results of the Rawson-McMillan Sub-Arctic Expedition of 
1926. H.H.S. 


Chemistry and Physics 


Crushing resistance of minerals. S. R. ZIMMERLEY AND JOHN Gross. Bur. Mines, 
Rept. of Invest., Serial No. 2948, 4 pp. (1929).—Recent investigations of finely-ground 
materials have verified Rittinger’s law of crushing. This law states that the surface 
produced is proportional to the work expended in the crushing operation. A brief sum- 
mary of two previous investigations is given. In the present phase of the work the 
following minerals were investigated: quartz, calcite, sphalerite, pyrite, and two modi- 
fications of galena. The crushing was done in an apparatus previously described. The 
crushing results from the impact of a falling ball from which the amount of work required 
is computed. Elutriation was used to size the minus 200-mesh material. Tables are 
given showing the surface calculations and crushing data. R.A.H. 

Workability of clays in the plastic state and observations on the appearance of a 
critical point in the plastic state. Witr11 M. Conn. Ber. deut. keram. Ges., 10 [5], 
245-57 (1929).—The plastic bodies are loaded by means of a piston mounted in about 
the same fashion as a Vicat needle. The water content of the clay-water system is varied 
and a “critical point’’ determined for each concentration of clay. These “critical 
points”’ are plotted against the corresponding water contents and the result is the worka- 
ability curve for that system. This curve is a property of the clay investigated. The 
effective diameter of the piston is varied by varying the size of the ball attached to the 
lower end of the piston. The effect of varying the size of the piston on the workability 
curve of the various systems is determined. F.P.H. 

System ferrous oxide-silica. C. H. Herty, Jr., AND G. R. Firrerer. Ind. Eng 
Chem., 21 [1], 51-57 (1929).—The authors present the results of a study of the equilib- 
rium diagram of the system FeO-SiO:. Various determinations of the melting point of 
ferrous oxide are cited, the accepted value being about 1360°C. Fayalite (2FeO-SiQ,) 
and gruncrite (FeSiO;) are the two iron silica compounds found in nature. Melting 
. points determined by previous workers are given. Complete tables of the synthetic 
ferrous silicate slags are shown and the diagrams for the two-component system are 
plotted and discussed. Plates showing photomicrographs of representative melts in the 
system are shown and the differences in structure are pointed out. Probable cooling 
curves and a photograph of a solid representation of the system are shown. The follow- 
ing conclusions are drawn: (1) the melting point of ferrous oxide lies between 1355°C 
and 1377°C, probably nearer to 1355°C; (2) at 22% silica a eutectic is indicated, the 
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eutectic temperature being 1240°C, and the eutectic is also definitely found by micro- 
analysis; (3) the compound fayalite (2 FeO-SiO.) melts at 1335°C. Dentrites of this 
material were also observed microscopically; (4) a second eutectic melting at 1260°C is 
found at 35% silica and microscopic proof of the existence of this eutectic was also ob- 
tained; (5) the transformation from cristobalite to tridymite is found to distort the 
diagram noticeably. A discussion of the heat content in the system is included. 
R.G.M. 
Rapid method for separation of aluminum and beryllium. J. KoLTHorr AND 
E. SANDELL. Jour. Amer. Chem. Soc., 50 [7], 1900-1904 (1928).—The estimation of 
either of these elements in the presence of the other is of great difficulty. R. Berg 
(Jour. prakt. Chem., 115, 178 (1927); Z. anal. Chem., 70, 341 (1927)) has proposed the 
use of o-hydroxyquinoline for the separation and determination of various metals. K. 
and S. have found it a valuable reagent. In a solution weakly acid with acetic acid and 
containing ammonium acetate, aluminum is precipitated quantitatively by a solution of 
o-hydroxyquinoline (called oxime). Beryllium is not precipitated under these conditions. 
On addition of ammonium hydroxide to the filtrate from the aluminum precipitation. 
beryllium gives a precipitate of indefinite composition which seems to be beryllium 
hydroxide containing absorbed oxime. This precipitate is ignited and weighed as the 
oxide. This reagent, o-hydroxyquinoline may also be used to separate beryllium from 
ferric iron. R.G.M. 
Use of picric acid as an artificial standard in the colorimetric estimation of silica. 
E. Kinc anp C. Lucas. Jour. Amer. Chem. Soc., 50 [9], 2395-97 (1928).—The de- 
termination of small amounts of silica in mineral waters is of industrial value as well as 
scientific interest. Gravimetric determinations of traces of silica are long and tedious. 
.When dilute silica solutions are treated with an acid and ammonium molybdate a color 
develops which exactly matches that of dilute picric acid solutions. The authors find 
that the intensity of the yellow color given by a silicate solution containing 50 mg. of 
silica per liter when treated with sulphuric acid and ammonium molybdate is equivalent 
to that of a solution of picric acid containing 25.6 mg. of vacuum dried, chemically pure 
picric acid per liter. R.G.M. 
Colorimetric estimation of titanium by hydrogen dioxide method. F.G. GeRMUTH 
Jour. Amer. Chem. Soc., 50 [7], 1910 (1928).—The employment of hydrogen dioxide as 
a reagent in the calorimetric estimation of titanium compounds, in acid solution consti- 
tutes an accurate and rapid method for the determination of small quantities of this 
element. The presence of phosphoric acid produces a slight fading of the yellow to 
orange coloration, even when present in small amounts, rendering corrections essential 
to the accuracy of the procedure. During experimental work the fact has been observed 
that the addition of uranium acetate to the solution of titanium salt in solutions contain- 
ing free hydrogen ions eliminates entirely the tendency to fading at temperatures ranging 
from 2) to 50°. The inhibiting effect of the uranium compound upon the PO, ion is not 
so pronounced at temperatures in excess of the maximum figure furnished. It has been 
found that the uranium compound, in the proportion of 1 cc. of 0.1% solution to each 
0.1 mg. of the element under examination, is most satisfactory in stabilizing the colora- 
tion produced by the action of hydrogen dioxide on titanium salts in solution containing 
phosphoric acid, thus counteracting the tendency of the acid in question to decrease the 
intensity of the original coloration obtained. ‘The effect of the uranium acetate solution P 
is independent of the amount or quantity of phosphoric acid or its compounds present 
in the investigation. R.G.M. 
Phase equilibria in the system 2CaO-Si0.-MgO-5Ca0-3Al.03. W. C. HANSEN. 
Jour. Amer. Chem. Soc., 50 [8], 2155-60 (1928).—H. reports the results of an investiga- 
tion made of the system 2 CaO-SiO.-MgO-5Ca0O-3Al,.0;. A diagram is given showing 
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the fields in which each of these compounds separates as primary phases. No evidence 
was obtained to show that MgO formed solid solutions with either 2CaO-SiO. or 
5CaO-3Al,0; or that MgO was capable of replacing CaO in these compounds. R.G.M. 
Developments in boron products. ANon. Chem. and Ind., 48,717 (1929).—Recent 
discoveries of vast deposits of boron minerals, and improvements in their refining pro- 
cesses, have made possible a considerable reduction in price, with the result that their 
use has materially extended in industry. Prominent among the latest developments are 
the rich boric glasses, but boron compounds are now used in building materials and the 


metal industries, etc. H.H:S. 
Simplified method of differential potentiometric titration. N. Hai, M. JENSEN, 
AND S. BAECKSTROM. Jour. Amer. Chem. Soc., 50 [8], 2217 (1928). R.G.M. 


Diphenylcarbizide as atest for chromium. N.StTover. Jour. Amer. Chem. Soc., 50 
[9], 2363-66 (1928).—S. reports the results of an experiment to determine the sensitivity 
of diphenylcarbizide toward dichromate ions as compared with the sensitivity of the 
ether-hydrogen peroxide method. He finds the diphenylearbizide much more sensitive. 
The advantages offered by the use of it in place of ether and hydrogen peroxide are 
pointed out. R.G.M. 

Modified confirmatory test for aluminum. E.H. PANGANIBAN AND F. A. SOLIVEN. 
Jour. Amer. Chem. Soc., 50 [9], 2427-28 (1928).—The authors have modified the con- 
firmatory test for aluminum as given by A. A. Noyes in his Quantitative Chemical 
Analysis. The ammonium hydroxide precipitate is dissolved in nitric acid and to the 
solution a few cc. of water and drops of cobalt nitrate are added in addition to the am- 
monium hydroxide solution to reprecipitate the aluminum. This precipitate is filtered 
through a filter paper with a few asbestos fibers at the cone of the filter. The asbestos 
fibers which hold the precipitate are burned hooked in a platinum wire. Blue beads 
over the asbestos indicate the presence of aluminum. The modification differs from the 
regular procedure in that the filter paper is not burned. Several advantages are claimed. 
The presence of 0.2 mg. of aluminum is easily detected. The presence of sodium salt 
does not interfere in the test; thus complete removal of the sodium salt by washing is 
not necessary. The modified test is satisfactory even when the aluminum precipitate is 
not washed at all. The ignition to produce blue cobalt aluminate takesa shorter time. 
A longer ignition does not interfere with the result as in the case of filter paper which 
drops to pieces if ignited too long. R.G.M. 

Catalytic oxidation of carbon monoxide. IV. Pore volume of catalysts manganese 
dioxide, copper oxide, and their mixtures. H.D. Draper. Jour. Amer. Chem. Soc., 
50 [10], 2637-53 (1928).—D. presents the results of experiments on the pore volume 
and related physical properties of the catalysts investigated. R.G.M. 

Oxalate method for separating calcium and magnesium. W. T. Hau. Jour. 
Amer. Chem. Soc., 50 [10], 2704-2707 (1928).—H. reviews the literature published on the 
subject of the oxalate method for separating calcium and magnesium. Results of ex- 
periments which he has conducted indicate that for the precipitation of calcium oxalate 
in the presence of magnesium ions an excess of ammonium oxalate is necessary. If this 
excess is properly regulated, it is possible to precipitate pure calcium oxalate. If 
however, a very large quantity of ammonium oxalate is present, the precipitation of 
magnesium ammonium phosphate is incomplete even after long standing. R.G.M. 

Electrometric titration of manganese by the Volhard method. B. F. BRANN AND 
M. H. Cuape. Jour. Amer. Chem. Soc., 51 [1], 39-41 (1929).—The authors describe a 
modification of the ‘“‘dead stop end point’”’ method of electrometric titration and show 
that this method may be satisfactorily applied in the Volhard method for the titration 
of manganese. R.G.M. 

Determination of carbon dioxide. R. C. Wmzy. Jour. Amer. Chem. Soc., 51 


| 
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{1], 222-23 (1929).—W. describes a simple method which has been worked out for the 
determination of carbon dioxide in limestone. No special apparatus is required; two 
ordinary 1-liter Pyrex flasks, a small rubber balloon, two rubber stoppers, and some large 
glass tubing are necessary. Chromic acid is used to liberate the carbon dioxide and 
this is absorbed in a carefully standardized solution of barium hydroxide. The excess 
barium hydroxide is then titrated with standard hydrochloric acid, using phenolphthalein 
as indicator. R.G.M. 
Volumetric determination of vanadium by means of potassium iodate. I. H. 
Swirt AND R. W. HorEpreL. Jour. Amer. Chem. Soc., 51 [5], 1366-71 (1929).—The 
authors report a method for the volumetric determination of vanadium by means of 
standard solutions of potassium iodide and potassium iodate. The method depends 
upon the reduction of vanadate by a known amount of iodide in hydrochloric acid solu- 
tion and conversion of the iodine formed and of the excess iodide into iodine monochlo- 
ride by titration with iodate. It is shown that when the concentration of the hydrochloric 
acid is 6 molal or more, quadrivalent vanadium is not oxidized by the iodine mono- 
chloride and the reactions are quantitative. Test analyses have proved that vanadate 
can be determined by this method in the presence of phosphate, arsenate, or ferric iron, 
and also in the presence of tungstic acid. R.G.M. 
Sensitive test for magnesium. W. L. RuicH. Jour. Amer. Chem. Soc., 51 [5], 
1456-57 (1929).—R. reports a test which it is claimed will determine the presence of 
1/500 mg. of magnesium. A dye is prepared by diazotizing p-nitraniline and coupling 
it with the theoretical quantity of resorcinal dissolved in dilute sodium hydroxide solu- 
tion. The solution is acidified and the precipitated-dye is filtered off. The solution to 
be tested for magnesium is made slightly acid with dilute hydrochloric acid and one drop 
of the reagent added. On making the solution alkaline with dilute sodium hydroxide, 
the characteristic sky-blue precipitate of the magnesium lake appears. In the regular 
course of analysis the ammonium salts are ‘‘smoked off’’ since an excess of these salts 
destroys the sensitivity of the reagent. Nickel and cobalt give similar blue lakes but 
after the removal of the heavy metals by precipitation as sulphides the test is absolutely 
characteristic. R.G.M. 
Thermochemical behavior of sodium hydroxide solutions. T. W. RICHARDS AND 
L. P. Haun. Jour. Amer. Chem. Soc., 51 [3], 731-36 (1929).—Further studies on this 
subject are given. R.G.M. 
Apparatus for microgas analysis. C. H. Prescott, Jr. Jour. Amer. Chem. Soc.; 
50 [12], 3237-40 (1928).—P. describes apparatus used for the quantitative determi- 
nation of small quantities of gases. R.G.M. 
Studies on silicoduodecitungstic acid. I. Preparation of silicotungstic acid. A. G. 
ScrocciE. Jour. Amer. Chem. Soc., 51 [4], 1057-62(1929).—S. describes the prepara- 
tion of silicotungstic acid and a new method for dehydrating it. R.G.M. 
Determining vapor densities at room temperatures. E.F. Linuorst. Jour. Amer. 
Chem. Soc., 51 [4], 1165-67 (1929).—L. describes a method for vapor-density determina- 
tion which can be carried out at room temperature. The apparatus can be easily built 
from parts found in any chemical laboratory. R.G.M. 
Comparative effects on earthenware slip of varying soda-silica ratios in silicate of soda. 
K. SmK AND N. D. Woop. Trans. Ceram. Soc. [Eng.], 28 [5], 252-60 (1929).—The 
nature of silicate of soda preparations and their influence in rendering clay slips more 
fluid have been reviewed briefly. Experiments have been carried out to compare the 
effects of silicates ranging up to 3.95 SiO.;-Na,O on a commercial earthenware body. 
The apparatus used was a modified form of that described by J. W. Mellor, S. A. Green, 
and T. Baugh. ‘The silicates of various ratios were practically almost equivalent on an 
Na,O basis, those containing less silica being rather more efficient in the more fluid slips. 
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The results are found to be at variance with previous investigations on ball clay and 
china clay, but in general agreement with previous work on commercial earthenware 
body and slip. R.F‘S. 
Contributions to the knowledge of the physico-chemical changes in firing crystalline 
kaolin. IRMA RHODE. Keram. Rundschau, 35, 398-401, 414-15, 434-35, 452-54, 
470-71 (1927).—A well-crystallized clay mineral (‘‘pholerite’’) having the refractive 
indices and the chemical composition of kaolinite was the subject of the experiments. 
Ground, air-dried samples were heated in a furnace at constant temperatures for definite 
time-periods. After cooling in a desiccator the loss in weight, index of refraction, and 
solubility in various reagents were determined. The curve of weight loss against index 
of refraction is a descending one, the index of refraction reaching a mean minimum value 
of 1.48 at a weight loss of 14% obtained by heating at 650° for 48 hrs. The Al.O; dis- 
solved from the kaolinite by treatment with 6° HCl for 12 hrs. on a steam bath in- 
creased with the temperature of heating until a maximum of 41.1°% of Al,O; was dis- 
solved from material which had been heated for 2 hrs. at 750°. After 48 hrs. at 860°, 
29.5% Al,O; was dissolved but after 96 hrs. at 86) ° only 1.3% Al,O; was dissolved. The 
residue was an Al,O; free skeleton of silicic acid (a pseudomorph after pholerite) which 
retained the platy structure and a birefringence similar to the unheated crystals. The 
mechanism of the gradual production of ‘‘metanacrite’’ from ‘‘nacrite’’ or ‘‘pholerite’”’ 
is unexplained. After heating at 86)° there is a sudden increase in index of refraction 
which remains practically constant until a temperature of 12U0° is attained when another 
sudden increase in index occurs. It is concluded that the residues after digestion with 
NH,HF, and thorough washing are composed of a mixture of Al,O, and SiO. when the 
kaolin has been heated above 86)° and below 120° and that the residues are composed 
of mullite when the kaolin has been heated between 1200° and 1300 H.I. 
Influence of water on recrystallization of some slightly solubie substances. BERN- 
WARD GarRRE. Keram. Rundschau, 35, 513-14 (1927).—Substances such as quartz, 
precipitated Al,O;, fused Al,O;, and CaCO, were ground fine, mixed with known amounts 
of water, pressed into pellets, and subjected to various heat treatments. The strength 
was then determined. In general, the unheated pellets showed slightly increased 
strengths with increased amounts of H.O up to a maximum while the heated pellets 
showed much greater increases in strength with increased amounts of H2sO. The in- 
creased strength of the unheated pellets is ascribed to the more uniform distribution of 
the different particle sizes and of the heated pellets to the increased recrystallization 
because of the more uniform distribution. Fi.I. 
Coloring of ceramic preparations for microscopic examination. ALPHONS SCHOBLIK 
Keram. Rundschau, 35, 430-32 (1927).—Two methods of staining ceramic bodies, such 
as stoneware, porcelain, earthenware, etc., are described: (1) in which pores and clay 
substance are impregnated with coloring matter, and (2) in which the pores and cracks 
only are impregnated. Aniline dyes dissolved in warm Canada balsam (in a 1:1 ratio) 
are used as the staining agent. For photographic purposes 9)°% nigrosine, 10°) Bis- 
marck brown gives a black color and good contrast with the transparent colorless quartz 
and feldspar. For impregnation of the clay substance as well as pores, only ceramic 
bodies which are fired hard enough to give the necessary strength, but not fired to vitri 
fication, may be used. A thin sliver of the body is covered with the balsam-stain mix 
ture and heated until the balsam is mobile and completely soaked up by the body. Air 
bubbles should be completely eliminated from the pores. The preparation is then ground 
down flat on one side on a coarse abrasive wheel and finely ground (dry) on a fine silicon 
carbide wheel until it is perfectly flat and has received a high polish. The thin slice is 
then cemented to a clean object slide with the polished side and the other side then 
ground to the proper thickness and polished. For the impregnation of pores and cracks 
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only the sliver of the ceramic body (except completely vitrified materials) is first impreg- 
nated with Canada balsam or cooked first in xylol and then in Canada balsam, and then 
heated until the balsam is hard. One side is then ground and polished, the piece is 
cemented to an object slide, and the other side ground to the desired thickness and 
polished. The pores and cracks are cleaned of Canada balsam by rubbing the section 
lightly, first in one direction and then in the opposite direction, with a piece of doe-skin 
dampened with xylol. Then the staining mixture which has been heated until it is no 
longer sticky is taken up on a heated spatula and spread over the section. The section 
is rubbed very lightly on a rapidly revolving fine-grained silicon-carbide wheel until the 
surface coating of stain is removed. The article shows 6 photomicrographs of sections 


which have been stained by both the described methods. H.I. 
Oxidation of methane with nitrogen peroxide. P. K. Froiicu, P. J. HARRINGTON, 
AND A. H. Waitt. Jour. Amer. Chem. Soc., 50 [12], 3216-21 (1928). R.G.M. 


Progress in ceramic material testing methods in the post-war period. E. KIeFrrer. 
Die Messtechnik, 4 [10], 263-75 (1928).—The progress made in methods of testing 
ceramic materials since the war is considered, not only new methods being mentioned, 
but the great development in older methods also being considered. ‘The compilation is 
extended not only to the methods of testing raw materials but also to those for finished 
products. The review is made under 25 headings with numerous sub-headings and the 
bibliography contains 263 references. E.J.V. 

Dehydration of kaolin in connection with the mullite question. E. KLEvER. Glas- 
tech. Ber., 7 [3], 85-90 (1929).—In the dehydration of kaolin there is obtained, within a 
definite temperature range, a kaolin anhydride of thé composition 2SiO,-AlO;. The 
heat of solution of the products obtained by the dehydration of kaolin was measured in 
a hydrofluoric acid calorimeter. The course of dehydration followed by this*means 
showed that in the temperature range of about 600 to 900°, as well as between the end 
of the endothermic release of water and the real exothermic reaction, a combination as 
indicated by the heat of formation of the free oxides was determined to — 15 cal./mol. 
At the exothermic reaction (at about 950°) the kaolin anhydride most probably, on the 
basis of this investigation, begins to decompose into the free components. The heat 
of formation of the compound Al,O3-SiOs- (sillimanite) was calculated from the heats of 
solution of anhydrous Al,O; and SiO, to be +46 cal./mol. On this account the considera- 
tions of the decomposition of sillimanite at high temperatures advanced in earlier in- 
vestigations, which are based on the negative heat of formation of sillimanite, cannot be 
held as correct. At the same time observations on the volatilization of SiO, from mixes of 
quartz and alumina are reported. From these results it follows that the former dif- 
ficulties in the solution of the sillimanite-mullite question can be disregarded. The new 
results are discussed in connection with the sillimanite decomposition at high tempera- 
tures. For other references see Ceram. Abs., 8 [10], 770 (1929). E.J.V. 

Ceramicresearch. J.W.MeEtior. Bull. Amer. Ceram. Soc., 8 [9], 269-72 (1929).— 
While highly commending research of all kinds, M. decries the tendency to place it on a 
production basis. The valuable results produced by independent investigators, who 
often form a minority of one and later have the majority fall in line with them, are lauded. 

E.J.V. 

Quantitative separation and determination of SiO. and Al,O; in technical silicate 
analysis. Otro KRAUSE AND WERNER THIEL. Ber. deut. keram. Ges., 10 [5], 257-60 
(1929).—An investigation is made of the method of F. Steinbrecher (Sprechsaal, 58, 231- 
35 (1925) and 59, 295-97 (1926)) for the rapid determination of SiO, and Al.O; in 
silicates. The results obtained using the method of S. compare favorably with other 
methods. F.P.H. 

Quantitative optical determination of sodium and potassium chlorides. CHESTER 
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B. SLawson. Amer. Mineral., 14 [8], 293-98 (1929).—The method described for the 
determination of sodium and potassium is based upon the microscopic determination of 
the index of refraction of a fusion of the combined chlorides and is, therefore, equally 
well adapted either to large or small precipitates. The maximum error should be less 
than 2% and in many cases should be well under 1%. F.P.H. 
Staining method for quantitative determination of certain rock minerals. A. 
GABRIEL AND E. P. Cox. Amer. Mineral., 14 [8], 290-92 (1929).—Speed and accuracy 
may be increased in the quantitative determination of the more abundant mineral con- 
stituents in thin sections or polished surfaces of igneous rocks, or in the sands or grains 
derived from them, by decomposing the surface of the mineral constituents with hydro- 
fluoric acid, and then very carefully immersing in a concentrated sodium cobaltinitrite 
solution. This reagent produces a precipitate of yellow potassium cobaltinitrite on the 
potash feldspars which clings tenaciously to them. No precipitate is formed in the 
plagioclases. After this treatment the potash feldspars are intensely yellow, quartz is 
transparent, the plagioclases are white and opaque to transmitted light, the micas remain 
white or black, depending on the variety, and can be differentiated by their flat sur- 


faces. The percentages of the minerals can be determined by grain count. F.P.H. 
Research on physical and chemical characteristics of slags. ANON. Blast Fur 
Steel Plant, 17 [8], 1180 (1929). F.P.H. 


Grain-size determination by sedimentation. D. WERNER AND S. HEDSTROEM. 
Keramos; 8 [2], 76 (1929); for abstract see Ceram. Abs., 7 [11], 775 (1928). F.P.H. 

Physical, chemical, and technical properties of clays. I. Plasticity. P.A. ZeMta- 

TCHENSKY. Keramos, 7 [25], 891 (1929); for abstract see Ceram. Abs., 8 [9], 688 (1929). 
F.P.H. 

Studies on aluminum silicates. I. The rehydration of metakaolin and the synthesis 

of kaolin. C.J. VAN NIEUWENBURG AND H. A. J. Preters. Ber. deut. keram. Ges., 10 
[5], 261-63 (1929); see Ceram. Abs., 8 [8], 605 (1929). F.P.H. 


BOOKS 


Crystal Structure and Chemical Composition. THe Farapay Society, London, 
1929. 420pp. Price 8s 6d.—A symposium held by the Society, March, 1929. 
H.H.S. 
Applied Chemistry. I. C. K. TinKLER AND H. Masters. 2nd ed. Pp. xii + 
296. Crosby, Lockwood, & Son, 1929. Price 15s.—The first volume of the revised edi- 
tion covers the application and analysis of water, water-softeners, fuels, solid, liquid, 
and gaseous, and detergent materials used to clean and protect wood, metal, and other 
surfaces. Reviewed in Chem. and Ind., 48, 739 (1929). H.H.S. 
Great Chemists (Das Buch der grossen Chemiker). Vol. 1, Zosimos to Schénbein. 
Edited by GuNTHER BucGE. Verlag Chemie G.m.b.H., Berlin, 1929, Price 24 Rm; 
reviewed in Chem. News, 139, 77-78 (1929).—Subsequent volumes will deai with the 
19th Century. H.H.S. 


PATENTS 


Preparation of titanium hydroxide. I. JoskpH BLUMENFELD. U. S. 17,429, Sept. 
10, 1929 (reissue). A process for the preparation of titanium dioxide or hydroxide by 
hydrolytic precipitation, which comprises bringing together a solution of titanium sul- 
phate with a diluent and retarding the rate of admixture so that the titanium sulphate 
solution is gradually diluted. II. U.S. 17,430, Sept. 10, 1929 (reissue). Preparation 
of titanium dioxide or hydroxide by hydrolytic precipitation which comprises bringing 
together a solution of titanium sulphate with water, and retarding the rate of admixture 
so that the composite liquid first becomes gradually turbid and thereafter throws down 
the desired precipitate. 
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Purifying clay, etc. FERNAND PARENTANI. U. S. 1,727,441, Sept. 10, 1929. A 
process of purifying clay and like argillaceous materials, which comprises subjecting the 
material to a vacuum, treating it with gaseous sulphuretted hydrogen at atmospheric 
temperature and in the absence of water, dissolving the sulphides formed, and separating 
the material from the solution. 

Obtaining sodium tetraborate. ALFRED W. GAUGER AND HENRY HERMAN STORCH. 
U. S. 1,727,639, Sept. 10, 1929. Method of obtaining borax from brine containing 
sodium, potassium, borate, carbonate, chloride, and sulphate ions which comprises first 
bringing the brine to saturation with potassium sodium sulphate, subsequently raising 
the temperature of the brine to crystallize out sodium carbonate sulphate only, and then 
treating the brine to crystallize out borax. 

Zirconium oxide. A. Karu. Brit. 314,526, August 21, 1929. Zirconium oxide is 
obtained from an alkali zirconate by bringing the latter into solution as sulphate and then 
precipitating the hydroxide, as by hydrolysis in neutral solution. Simultaneous pre- 
cipitation of associated impurities such as iron, titanium, or aluminum is prevented by 
first reducing the solution with a powerful reducing agent such as nascent hydrogen, 
sulphurous acid, or sodium hyposulphite. It is stated that the process is applicable also 
to the production of metal oxides similar to zirconium oxide. 


General 


Clay. II. Paut M. TyLer. Bur. Mines, Information Circ., No. 6155, 63 pp 
(1929).—The present résumé touches the technology of clay, the manufacture of ceramic 
products therefrom, and the clay resources of the states. Its purpose is to bring to 
gether in small compass certain of the elementary factors affecting the potential com 
mercial value of a clay deposit. Stress has been laid on the fact that the value of a 
clay deposit is created by the market. In this report descriptive matter has been pre- 
sented and some information given as to the adaptability of different clay for specific 
purposes. A few warnings have been given with respect to various pitfalls in the way of 
practical operation. It is hoped that many of the suggestions made, will contribute not 
only to a bird’s-eye view of the clay industries, but will prove specifically helpful to 
those that contemplate entering such industries and even to those already engaged there- 
in. Two points in particular need to be stressed. (1) Market. With negligible ex- 
ceptions no deposit can be considered of immediate economic worth unless it is within 
easy reach of a populous territory which will readily absorb the output. (2) Manufac- 
ture. The requisite plant costs too much and the risks of adopting the wrong process or 
of attempting to make a certain product from the wrong kind of clay are far too great 
for one to take unnecessary chances. Brickmaking and many other clay-product manu- 
facturing processes appear to be quite simple, and once started, they often are conducted 
with commercial success by rule-of-thumb methods. Nevertheless all over the country 
there are idle plants standing as mute evidence to the departed hopes of investors who 
believed that the exploitation of clay deposits could be safely undertaken without first 
securing the disinterested professional advice of widely experienced and wholly compe 
tent persons. The report includes discussion, information, or statistics on description, 
uses and products, nature of deposits, preliminary examination, laboratory tests, classi- 
fication of clays, varieties of clays, mining methods and costs, preparation, sizing, 
weathering, manufacture of clay products, domestic production, imports and exports of 
clay and products, tariff duties, market and prices, and economic considerations all with 
respect to clays. An excellent bibliography on clays is attached to the report. For 
Part I see Ceram. Abs., 8 [9], 656 (1929). R.A.H. 

Active list of permissible explosives and blasting devices approved prior to June 30, 
1929. ANoN. Bur. Mines, Repts. of Invest., Serial No. 2947, 10 pp. (1929).—The 
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Bureau of Mines now classifies permissible explosives in two ways: (1) volume of poison- 
ous gases produced by 1'/s lbs. of the explosive, and (2) characteristic ingredient of each 
explosive. Explanation is given in detail as to these classifications and the reports in- 
clude all approved permissible explosives to June 30, 1929. R.A.H. 
Five-day week for enameling industry. Epiror1a,. FEnamelist, 6 [1], 19 (1928). 
A five-day week is recommended for the porcelain enameling industry in order to help 
decrease the unemployment problem. Comments are invited. G.H.Mcl. 
Corrosion and velocity of water flow. J.N.D.HEENAN. Chem. News, 139, 36-37 
(1929).—Corrosion depends on the adhesion of air bubbles, and this in turn depends on 
the velocity of the water. If the flow is slow enough to produce stream-line, the bubbles 
adhere; above the critical velocity, turbulent flow is produced and the bubbles are swept 
away. H.H.S. 
Electromechanical dispatching eliminates production leaks. K.R. Woop. Abra- 
sive Ind., 10 [9], 29-30 (1929).—With production on the increase and the manufacturing 
departments distributed over a fairly wide-spread plant, some means were needed for 
bringing together to as great an extent as possible the control and operating departments 
of the company. It was found in an electromechanical dispatching device. With it 
the workmen themselves signal job time changes and other information direct to a central 
control desk so that the status of every job is known at this central point at any instant 
during the day. In this way it has been possible to eliminate several handlings of shop 
“‘paper,’’ to cut the force by one-half, to stop production leaks, and to avoid confusion. 
E.P.R. 
Trade training. H. A. FromMELT. Abrasive Ind., 10 [9], 21-22 (1929).—The 
article shows that (1) the need for trade training has increased both relatively and ab- 
solutely because of the wholesale application of machinery and mass-production methods 
to modern industry; (2) large numbers of craft-trained men are needed for supervisory 
personnel; and (3) mass production has been, and is, the greatest single factor in in- 
creasing the need and demand for skill. E.P.R. 
Proper machine tool depreciation rate is important factor. J. THomas OrTTo 
Abrasive Ind., 10 [8], 20-21 (1929).—Depreciation and burden rates on plant equipment 
must be calculated on current price values and not on cost of acquisition, if provision is 
to be made for replacement of assets. E.P.R. 
Marguerre waste-heat plant. L. Eck. Zement, 17 [44], 1611-14; [45], 1644-46 
(1928); Rock Prod., 32 [17], 78 (1929).—E. describes the installation of a Marguerre 
waste-heat steam-generating plant in limited space back of the rotary kiln at the Saale 
Portland Cement Co. (Germany). The process utilizes water repeatedly placed under 
pressure and heated in a unit which consists of a circulating economizer, a preheater for 
the condensate from the turbine, and a superheater. The water is in part evaporated by 
lowering pressure under saturation temperature and the non-evaporated water returned 
to the pump. This installation relieves the brown-coal fired power plant of part of its 
load by utilization of the waste heat. F.P.H 
Coal and ash in the small boiler house. R.H. Beaumont. Blast Fur. Steel Plant, 
17 [8], 1224-25 (1929).—The small steam plant has not as a rule been properly equipped 
for handling either coal or ashes. Herein is described a simple and efficient system for 


this purpose. F.P.H 
Modern packages for ceramic products. A. B. Prierpomnt. Ceram. Ind., 13 

[3], 288-90 (1929). F.P.H. 
Drilling and shaft boring in mines. A. LAUBENHEIMER. Keramos, 8 [2], 49-52 

(1929). F.P.H 


Face brick in New York. Anon, Brick Clay Rec., 75 [5], 274-76 (1929).—Records 
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show that building in New York is becoming dominantly face brick in nature. Sales of 
face brick show a growth of 440% from 1918 to 1928. E.J.V. 
System of drying rooms for thick ceramic articles. D.CHoKoLov. Ceramics and 
Glass [Moscow], No. 1, pp. 25-27 (1928).—C. gives a description and a schematic design 
of a drying room system, Meguin-Bamag. Owing to special arrangement of openings 
leading into the room, the air obtains a whirlwind movement and is well mixed with the 
moisture in the chamber. Circulation of air around the articles is made uniform by a 
constant change in the direction of movement of the air by means of a special switch. 
The drying process is divided into three periods: (1) exposure of the articles to a heat 
of 80° for about 8 hrs.; (2) the actual drying process which lasts for about 24 hrs.; and 
(3) the cooling process lasting from 48 to 60 hrs. The use of this drying room makes it 
possible to reduce the duration of the drying process from the usual 6 weeks to 3!/2 or 
4 days. W.A. 
Glass and porcelain industry in the U.S.S.R. S. Locrnov. Ceramics and Glass 
[Moscow], No. 11, pp. 373-78 (1927).—Statistics on the conditions of the glass and porce- 
lain industry in the U.S.S.R. ten years after the October revolution made by comparing 
the yearly figures, beginning with 1913 are as follows: (1) According to the value of 
the production the glass industry has reached 70% of that of 1913; the manufacture of 
porcelain and earthenware has exceeded the proportions of the prewar years and amounts 
now to 125%. ‘There were in 1927, 129 glass manufactories and 28 porcelain and earthen- 
ware manufactories. (2) The number of workmen in glass and porcelain has reached 
90,000 (in 1913, 74,441; in 1927, 89,974). (3) The wages are about 1'/2 times higher. 
(4) The process of restoration must be considered to be accomplished in general. (5) 
Prices remain high. (6) To lower the prices manual work is to be replaced by mechanical 
means of production; the building of a series of new manufactories equipped with 
modern means of production by which the glass and porcelain industry is to be raised to 
a high degree of perfection is expected in the near future. W.A. 
Mechanical stokers. G. E. ScHo.tes. Trans. Ceram. Soc. [Eng.], 28 [6], 310-15 
(1929).—Two methods of coking the coal and successfully burning the gases which are 
given off during this process are in general use. The first embodies a principle more than 
100 yrs. old, and consists of introducing the fresh fuel underneath the fuel bed which is 
known technically as ‘‘underfeed’”’ stoking. The fuel is supplied to a sunken trough. 
As fresh fuel is fed in, the previous supply is forced upward and outward and ultimately 
arrives on the surface of the fuel bed. The second method, which is adopted with travel- 
ing grate stokers, is to coke the fuel, 7.e., drive off and burn the volatile portions while 
the grate is making approximately the first half of its travel. This is done by building 
a firebrick arch sufficiently close to the fire to attain a very high temperature and thus 
to provide a zone where the volatile matter is driven off into an atmosphere at a high 
enough temperature to insure the combustion of the majority if not all of the gases 
driven off. The correct air distribution to the furnace is a matter of considerable 
difficulty, apart from the particular troubles associated with the coking process. Tests 
carried out on boilers fitted with mechanical stokers show that it is possible to maintain 
over long periods high boiler efficiencies which compare favorably with those obtained 
by other methods of stocking and other fuels. R.F.S. 
Africa and science. JAN H. HormeEyEer. Chem. News, 139, 70-72 (1929).—An 
address by the president of the South African Assn., at the inaugural meeting in Cape- 
town of the British Assn. meeting in S. Africa is reviewed. H.H.S. 
British Association meeting in South Africa. ANon. Chem. News, 139, 66-72 
(1929).—Held at Capetown, Johannesburg, and Pretoria, July and August, 1929, Sir 
Thomas Holland president. H.H.S. 
Third Italian Chemical Congress. H, E, ARMSTRONG. Chem. and Ind., 48, 758-62 
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(1929).—Italian chemists have united in a single group of pure and applied chemistry. 
The first congress was held in Rome in 1923, the second in Sicily in 1926, the third has 
now been held dividing its sittings between Florence and Siena. H.H.S. 
Canadian Geographical Society. E.S. MARTINDALE. Can. Eng., 57, 306 (1929).— 
An organization meeting of the Society was held at Ottawa recently, and a national board 
of directors elected. Membership includes honorary members and honorary correspond- 
ing members; the other groups are patrons, fellows, and members. H.H.S. 
Study of exposure to calcium dusts generated in manufacture of Portland cement. 
L. R. THoMpsSON AND D. K. BrunpaGE. Jour. Ind. Hyg., 11, 182-93 (1929).—The 
first bulletin of a series prepared by the U. S. Public Health Service on the health of 
persons engaged in dusty trades. The study was conducted at a plant in one of the 
South Atlantic states over a period of 3 yrs. Analysis of the records indicates that cal- 
cium dusts predispose workers to certain respiratory diseases, to diseases of the skin and 
eyes, and to deafness, and are possibly a factor in the high rate of digestive illnesses oc- 
curring in the finishing end of the mill. H.H.S. 
N.B.M.A. and research. Epiroria,. Brick*Clay Rec., 75 [5], 273 (1929).—The 
attitude of the N.B.M.A. toward research is cited and the need for support of such 
principles is pointed out. E.J.V. 
Refractories Institute election. ANON. Abrasive Ind., 10 [8], 26 (1929).—Porter 
S. Kier, Kier Fire Brick Co. (Pittsburgh), was elected president of the American Refrac- 
tories Institute at the business meeting held in Cleveland, June, 1929. He succeeds 
J. M. McKinley, North American Refractories Co. (Cleveland). This session did not 
include the presentation of the usual technical papers, the program consisting only of 
business matters. E.P.R. 
World Engineering Congress. ANON. Abrasive Ind., 10 [8], 28 (1929).—A wide 
range of engineering subjects covering the outstanding industrial and engineering de- 
velopments in the U.S. will be reviewed in the 80 scientific papers prepared by American 
engineers for presentation at the Congress at Tokio, Japan, Oct., 1929. E.P.R. 
History of Science International Congress. CHARLES SINGER. Chem. and Ind., 
48, 834 (1929).—An international committee on the history of the sciences has been 
formed under the presidency of S. A congress will be held in London in 1931. 
H.H.S. 
Clay-coal-kaolin. EuGENE Kuuias. Ber. deut. keram. Ges., 10 [7], 338-52 (1929); 
Keramos, 8 [14-15], 539-52 (1929).—A description is given of the plant trips taken by 
the Bavarian group of the Ceramic Society from June 6 to June 8, 1929. Some of the 
plants and mines described are as follows: (1) Wildstein-Neudorfer Clay Works, 
(2) Eberle and Co. Mines, (3) Zettlitzer Kaolin Works, and (4) Moser Glass Co. 
F.P.H. 


BOOK 
Financing Business Enterprises. Avarp L. Bisnop. 616 pp., Harper & Brothers, 
furnished by Abrasive Ind., $5, Penton Publishing Co., Ltd., London, 26s; reviewed in 
Abrasive Ind., 10 [9], 39 (1929). E.P.R. 


Book Review 


Stoneware. FELix SINGER. Published by Friedrick Vieweg and Sohn, Braun- 
schweig, Germany. Price 38.5 Rm.—This unique book, published by the Deutsche 
Ton & Steinzeug Werke in honor of the 70th birthday of Nikolaus B. Jungeblut, its 
managing director and the organizing genius of the German ceramic industry, who has 
been so closely identified with the development of the stoneware industry in that country, 
seeks to present a cross-section of this branch of ceramics and recount its growth from 
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common crockery to the present-day marvels of technical apparatus which have been so 
essential to modern progress in the chemical and electrotechnical field. 

The well-known artist, Wetzel-Schubert, contributes twenty-five illustrations drawn 
in a decidedly modernistic style covering the principal operations used in the manufacture 
of stoneware and allied products. 

After a description of the central position which this material occupies in the ceramic 
field, the writer commences with a historic survey, placing the birth of the ceramic art 
in the Ice Period about 16,000 B.c. and giving a comprehensive picture of the develop- 
ment up to the present day. Considerable space is devoted to a discussion of the physi- 
cal and chemical fundamentals involved and the origin and source of raw materials 
used, and methods followed in mining and preparing the raw materials for manufacturing 
processes. 

The causes of plasticity are discussed at length followed by a detailed description of 
the chemical and physical changes which the material undergoes in drying and firing. 
Of exceptional interest is the discussion of the crystallographic structure of a new stone- 
ware body developed by the writer which has a coefficient of expansion one-third that of 
fused quartz, lower therefore, than any known ceramic materials. 

The chapters on body and glaze composition give numerous analyses of both raw 
materials and mixtures. The theory and practice of shaping the ware is described in an 
original and interesting manner and a description of the most modern machinery is given. 

Following a detailed account of the methods used in drying and firing, a chapter is 
devoted to an operation peculiar to the stoneware industry, the precision grinding of 
the fired pieces which makes possible the assembly of pumps and similar apparatus out 
of stoneware parts. ; 

In conclusion the writer discusses the physical and chemical properties of the finished 
product and its increasing application in the chemical and electrotechnical field. (Also 
reviewed in Keramos, 8 [14-15], 569 (1929)). F. A. WHITAKER 
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(eramic Educational ‘Directory 


THE OHIO STATE UNIVERSITY 


Department of Ceramic Engineering, CoLUMBUS, OHIO 
Curriculum—Ceramic engineering and technology. Advanced research in co- 
operation with State owned plants and Federal Government 
SIX INSTRUCTORS Head of Department: ArtHuR S. Watts 
Founded 1895 Research Professor: GzorGe A. BOLE 


NEW YORK STATE SCHOOL OF CLAYWORKING 
AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEW YORK 


Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
SEVEN INSTRUCTORS Founded 1900 Director: CHARLES F. BINNS 


RUTGERS UNIVERSITY 


NEw BRUNSWICK, N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: Gzorcg H. BROWN 


UNIVERSITY OF ILLINOIS 


Department of Ceramic Engineering Founded 1905 . URBANA, ILLINOIS 


Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products 
SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELEE 


IOWA STATE COLLEGE 
Department of Ceramic Engineering, AMES, Iowa 


Curriculum—Ceramic Engineering major, Ceramic Technology and Pottery subordinate 
FOUR INSTRUCTORS Founded 1906 Head of Department: Paut E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 


Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. GAUGER 


UNIVERSITY OF WASHINGTON 


Department of Ceramic Engineering, SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics 
Codperation with the U. S. Bureau of Mines 
Director: Hewitt WILSON Founded 1918 Assistant: J. H. Yates 


UNIVERSITY OF SASKATCHEWAN 


SASKATOON, SASK. 
Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Founded 1921 Head of Department: W. G. WorcESTER 


PENNSYLVANIA STATE COLLEGE 


Department of Ceramics, School of Mines and Metallurgy 
STATE COLLEGE, PENNA. 


Curriculum—Ceramic Engineering 
Head of Department: J. B. SHaw Founded 1923 
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GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 
CERAMIC DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. Henry 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE & ENGINEERING 


RALEIGH, NORTH CAROLINA 
Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Head of Department: A. F. Greaves-WALKER 


WEST VIRGINIA UNIVERSITY 


MorGANTOWN, W. Va. 
Ceramic option course founded 1924 
Curriculum—Chemical and engineering principles applied to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. KoguLer 


UNIVERSITY OF TORONTO 


TORONTO, CANADA 
Founded: University, 1827; Department of Metallurgy, Ceramic Division, 1925 
Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: RoBERT J. MONTGOMERY 


MISSOURI SCHOOL OF MINES & METALLURGY 


OF THE UNIVERSITY OF MissourI, Rota, Mo. 
Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Director: Cuas. H. Futon Founded 1926 Head of Department: M. E. Homes 


VIRGINIA POLYTECHNIC INSTITUTE 


BLACKSBURG, VIRGINIA 
Curriculum—Ceramic Engineering 
Founded 1929 Head of Department: J. W. WHITTEMORE 


UNIVERSITY OF CINCINNATI 
CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 


Curriculum—Codperative training in ceramic art and technology to develop 
designers for ceramic industries 
Founded 1926 Head of Department: Haroup S. Nasu 


THE OHIO STATE UNIVERSITY 
Department of Fine Aris, Co.UMBUS, OHIO 
Curriculum—Ceramic art and technology to train artists for the ceramic industries 


THIRTEEN INSTRUCTORS Head of Department: James R. HopKins 
Founded 1927 Professor of Ceramic Art: Artuur E. Baccs 


UNIVERSITY OF OKLAHOMA 


NorRMAN, OKLAHOMA 
Dept. of Ceramics, School of Fine Arts Curriculum—Ceramic Art 
Founded 1927 Head of Department: Joun N. Franx 


UNIVERSITY OF ALABAMA 


UNIVERSITY, ALABAMA 
OR Ceramic Option Course, Founded 1928 
“<3: Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 
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Ultimate. 
PACIFIER, 


Physically and chemi- 
cally, Zirconium Oxide 
(Opax) has proved its full 
right to be called The 
Ultimate Opacifier, be- 
cause it does its work— 
making enamels and 
glazes white—more effec- 
tively than any other 
oxide. 


Commercially its general 
adoption today presages that 
ultimately it will replace every 
other white oxide added at the 
mill. 


Neither the traditions of enameling practice nor the fact that 
zirconium compounds are newest of ceramic materials will 
prejudice those who demand better results and lower costs. It’s 
the use of Opax that proves it The Ultimate Opacifier. 


The Titanium Alloy Manufacturing Company 


Ceramic Materials Division: 
Keith Building, Cleveland, Ohio 
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of the 


AMERICAN CERAMIC SOCIETY 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific, and Art Questions and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 
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} Art G. W. Morey Glass 
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EDITORIALS 


CERAMIC RESEARCH COUNCIL 


Team work by the different ceramic groups in developing facts relating 
to materials, processes, products, and markets is very much desired. 
One need not spend many hours with architects, masonry engineers, 
factory engineers, house decorators, and the ultimate purchasers of 
ceramic products before learning that neither they nor we know our 
products or the limitations of their use. 

Ceramic wares are among the oldest of man’s handiwork and they 
were created because of man’s urgent need for them. Because they 
have been necessities these many centuries no amount of effort has been 
required to sell all that a ceramic manufacturer produced. ‘There were 
no, or at the most very few, competitive products. There were no 
“heavy duty” specifications to meet. 

For so many decades have our ceramic ware producers eased along 
that the present-day keen competition from other products and the ab 
solute need for qualities to withstand heavier stresses, higher tempera- 
tures, higher voltages, higher efficiency, and more severe usages have 
caught us unaware. We donot know what we should do or how to do it. 
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The only thing we are sure of is that business is slipping away from us 
and that producers of competitive products are going stronger with each 
succeeding year, month, week, and day. 

What are we going to do about it? 

The present answer is that we will fight among and with ourselves, 
lessening our chances, while our competitors grow stronger and stronger. 
Face brick, common brick, and structural tile will openly fight each other. 
Chinaware producers will stare at the red ink in their books and growl at 
the glass man. ‘The concern with larger resources will dictate lower and 
lower prices in the vain hope of killing off his weaker brothers in trade. 
We will not codéperate through our respective trade associations and our 
several trade associations will not coéperate with each other. 

The day is past when a given product is the only one that will serve a 
given purpose. Competition and service demands are getting more 
severe. It is high time that ceramic manufacturers, one and all, federate 
together in a Ceramic Research Council to study the situation, produce 
information, and make applications. If there ever was a dollar and cents 
reason for close collaboration, that reason applies most plainly to the 
entire ceramic industrial group. 

We need a Ceramic Research Council. 

We have eased along altogether too long. 

We must get together. 


OUR ANNUAL MEETING 


Toronto is the city; the Royal York is the hotel, and the week of 
February 16 the time for the Annual Meeting of this Socrery. 

Why are these meetings held? 

Certainly not to get ‘‘copy’” for the /ournal. The /ournal of this 
Society is an essential tool with which to promote ceramic arts, science, 
and technology. It is not the end objective of any activity of the Society 
members; it is only a means to the desired end. 

Then why meet annually? 

1. To get acquainted. 

2. To develop a comradeship that prompts free and equitable exchange 


of opinions, experiences, and data. 
3. To broaden visions, to gain perceptions, to analyze experiences, and 


evaluate our ‘“‘knowledge.”’ 
4. To lay plans for working together and to establish the most feasible 


agencies for promoting the ceramic arts, science, and technology. 


The AMERICAN CERAMIC SOCIETY was not organized and is not con- 
tinued for any purpose other than a means for systematic collective 
effort of persons and firms to obtain the greatest possible material ad- 
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vancement in ceramic ware, quality, and production. Collective effort 
is not possible unless, from time to time, people will gather together for the 
purpose of making plans by which they codperate. 

The ceramic people in Toronto are maturing their plans for a royal re- 
ception. Each delegate will enjoy and profit by his meeting with fellow 
ceramists in Toronto next February. 


CERAMIC EXPOSITION 


For the quickest and surest progress in the ceramic arts, science, and 
technology, several things should be undertaken; frequent expositions 
are as essential as any other activity. 

By application of the results of researches and trials, new products are 
made; quality of ware is improved; form and decoration are made more 
appealing; and the cost of production is lowered—yet the goods will not 
move in quantities to pay for the researches and plant trials. It is a 
function of the industrial technologist, overlapping with that of the sales 
manager, to develop a demand for the ware produced. Otherwise there 
would not be the giving or the using of the inspiration and knowledge of 
either the technologist or the salesman. 

The ceramic technologist who does not seek for new products, new 
uses for his materials and products, and does not search for new markets 
is a routine bench warmer. He is not doing for himself and for his em- 
ployers the greatest good of which he is capable. He is not enabling his 
concern to find a larger and broader market, thereby in turn making it 
possible for him to receive larger compensation and larger employment 
of his talents. 

An exhibit of ceramic ware has just been received in the AMERICAN 
CERAMIC SocieETy office representing side lines conceived by a research 
staff and which are “‘going over big’’ in sales; refractories and chemical 
porcelain by the research laboratories of the Champion Porcelain Co., 
the principal product of which is spark plug porcelain. Neither these 
products nor the market for them would have been conceived alone by 
the sales department. 

It is obvious that a technical staff which is seeking new products, im- 
provement in products, lower cost of production, and new markets is by 
far more valuable than the staff whose visions are limited to those of the 
sales manager on one hand and the plant superintendent on the other. 

Cultivation of new and broader markets is just as much the function 
of the technical staff as is the development of new products. How else 
can the technical staff have the vision and find the facts regarding new 
products if it does not explore for new markets? 

Ceramic expositions are proper activities of technical men, and their 
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coéperative organization, such as this Society, logically should sponsor 
ceramic expositions. 

What value other than to technical men are ceramic expositions? 
Could this question be asked seriously by any active-minded executive? 

When one considers that knowledge of the true merits of American 
ceramic wares is limited to buyers and jobbers, and that the salesmen of 
the producing concerns in most instances do not see the salesmen of the 
distributing concerns much. less the final purchaser, it is obvious that 
there is value in the producing concern giving help and impetus to the 
distributing concerns by making presentations direct to the ultimate 
purchasers. 

It pays to push the sales effort of the producer right up to the ultimate 
purchaser. This is done in case of such industrial products as refrac- 
tories, grinding wheels, and machines. Why not in case of products that 
go to homes and hotels? 

Ceramic expositions held in other countries have increased their 
markets, caused improvement in the wares, and given the ceramic in- 
dustries more vigor. 

American pottery, glassware, brick, terra cotta, sewer pipe, and many 
other ceramic products are not enjoying their share of the present day 
prosperity. Why? You answer. Our answer is that the American 
ceramic ware producers do not create demands for their ware from the 
ultimate purchasers. Our ceramic manufacturers and final purchasers 
are limited too much by the visions and activities of the buyers and 
jobbers. 

Ceramic expositions are among our most urgent needs. 


STATE CERAMIC ASSOCIATIONS 


A report of the Conference on State Associations is given on page 338 
of this Bulletin. What is there recommended is a federation of ceramic 
manufacturers in each state for the purpose of cultivating their respective 
state universities in the interest of ceramic education and research. 

It is not that more or larger ceramic schools are needed or desired. 
We have enough of these to care for our every need. 

The plain facts are that the ceramic industries have neglected these 
educational and research institutions for so long that those who are train- 
ing our oncoming engineers, architects, and technologists know very little 
about the serviceability of ceramic products. As a result, they have 
little or no interest in them and are not producing the data necessary 
to place ceramic products in their instruction courses or in their books 
along with those for other substitute materials. 

Other products have first place in the consciousness of architects, and 
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engineers and of artists and designers because ceramic manufacturers have 
for too long a time taken the comparative worth of their product for 
granted. 

Ceramic manufacturers are compelled by taxation to invest large sums 
of money in our federal and state institutions. It is their right and obli- 
gation to see that they get their proportionate share of returns from this 
investment. The universities are there to serve and will serve those who 
ask for service. 

Diversified as we are as to product, we have no united voice that will 
be heard in legislative matters or at our public institutions. Divided 
we have fallen, united we can come to our own. 

The philosophy of state assocations is a united voice in each of the 
several states through some employed agency, preferably committees 
actuating through a full-time secretary or research professor. 

What is advocated is not more associations to attend and to absorb 
a large amount of dues, but a working together through committees for 
the common welfare of the manufacturers of our different ceramic wares. 

In some states the Local Section of the AMERICAN CERAMIC SOCIETY 
could best be the state association. In those states in which ceramic 
manufacturing centers are far apart geographically, some other device 
should be set up. 

It is further proposed that these several state activities shall federate 
in the AMERICAN CERAMIC Society for promotion of activities that are 
of national interest. 
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TORONTO AS A CENTRAL CONVENTION CITY 
That Toronto is centrally located as a convention meeting place is shown by the fol- 
lowing table of distances between a number of other cities and Toronto, the fares, and 
travel time. It is of interest to note that 55,000,000 of the population of the United 
States are within 500 miles of Toronto. 


City Mileage R.R. Fare Lower Berth Running Time 
Atlantic City, N. J. 576 $19.51 $ 4.50 16 hours 
Atlanta, Ga. 985 34.58 10.13 28 - 
Baltimore, Md. 496 17.94 4.50 16 
Birmingham, Ala 1003 34.79 12.00 33 
Boston, Mass. 598 21.59 5.63 18 
Buffalo, N. Y. 100 3.67 rae 31/2 
Chicago, Ill. 513 17.71 5.63 131/2 
Cincinnati, O 497 17.28 6.75 15'/2 
Cleveland, O. 234 10.23 3.75 8 
Columbus, O. 416 14.40 6.75 14 
Dallas, Texas 1426 49.69 15.75 40 
Denver, Colo. 1547 54.99 16.50 42 
Des Moines, Iowa 871 30.60 9.38 20 
Detroit, Mich. 229 7.90 3.00 61/2 
Dayton, O. 428 15.32 6.63 14!/, 4 
Halifax, N. S. 1177 32.85 9.05 34 | 
Houston, Texas 1531 55.06 17.25 44 : 
Indianapolis, Ind. 529 17.48 6.75 16 - 
Kansas City, Mo. 964 34.25 10.13 26 a 4 
Knoxville, Tenn. 889 28.04 10.50 26 _ } 
London, Ont. 115 3.95 Fa 3 
Los Angeles, Calif. 2742 97.55 29 . 26 31/,. days : 
Louisville, Ky. 611 21.59 6.75 17. 
Memphis, Tenn. 991 34.00 11.26 32!/. j 
Miami, Fla. 1699 59.97 17.63 45 { 
Milwaukee, Wis. 598 20.77 5.63 16 
Minneapolis, Minn. 922 32.37 9.00 28 
Montreal, Que. 334 11.50 3.10 8 
Nashville, Tenn. 797 28.31 10.50 26 
New Orleans, La. 1418 47.56 15.75 42 ‘4 
New York, N. Y. 540 17.96 4.50 14 
Oklahoma City, Okla. 1258 45.19 13.50 38 
Omaha, Nebr. 1001 35.64 10.13 28 : 
Ottawa, Ont. 247 8.50 2.50 7/4 
Philadelphia, Pa. 517 17.45 4.50 15 
Pittsburgh, Pa. 368 12.87 4.50 12 
Portland, Ore. 2755 91.08 29.26 31/. days 
Portland, Me. 632 21.58 5.63 20 ~=hours 
Quebec, Que. 504 17.15 5.30 13 *9 
Richmond, Va. 653 23. 58 4.50 19 
Rochester, N. Y. 169 6.15 “ 
St. Louis, Mo. 715 25.66 7.50 18 ms 
San Francisco, Calif. 2771 97.55 29.26 3'/. days 
Toledo, O. 284 9.97 3.00 10 hours 
Vancouver, B. C. 2706 91.39 24.05 4 days 
Washington, D. C. 536 19.38 4.50 15'/, “ 
Winnipeg, Man. 1233 2.55 11.25 37 5 


Members of the AMERICAN CERAMIC SOCIETY are requested to secure a convention 
certificate when purchasing railway ticket to the Annual Meeting at Toronto, the 
week of February 17. 
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PLACES TO VISIT IN ONTARIO 


When the AMERICAN CERAMIC SOCIETY visits Canada in 1930, they will find many 
places of interest to visit. In addition to 150 brick plants in the province of Ontario 
alone, there are many plants of special clay products, enameled and silica products. 


National Sewer Pipe Co. Ltd., Swansea, Mimico, Aldershot, and Hamilton. 

Smith and Stone Ltd., Georgetown—Electrical porcelain (low tension). 

Canadian Porcelain Co., Ltd., Hamilton—Electrical porcelain (high tension). 

Canadian Ohio Brass Company, Niagara Falls—Electrical porcelain (high tension). 

— General Electric Co., Ltd., Peterborough—Electrical porcelain (low 
tension). 

Canada Potteries, Ltd., Hamilton—Rockinghamware and domestic pottery. 

Davis & Sons, Toronto—Flower pots. 

National Refractories, Ltd., Toronto and Port Robinson—Firebrick, locomotive 
blocks and stove linings. 

Frontenac Floor and Wall Tile Co., Ltd., Kingston—Vitrified floor (ceramic mosaics), 
and wall tile. 

Smith Potteries, Oshawa—Art pottery. 

Foster Potteries Co., Hamilton—Domestic pottery. 

George Emery, Hamilton—' ‘Ecanada”’ art pottery. 

The Cooksville Co., Ltd.—‘‘Haydite’”’ and structural tile,  Cooksville, Ont., and 
Delson, Que. 

National Fire Proofing Co., Ltd., Aldershot—Structural tile. 

Norton Co., Ltd., Chippewa and Hamilton—Abrasives. 

The Abrasive Co., Hamilton. 

Carbortiindum Co., Ltd., Montrose. 

The Exolon Co., Thorold. 

General Steel Wares, Ltd.—Toronto, London, Hamilton, Brantford, and Montreal. 

Moffats, Ltd., Weston. 

Canadian General Electric Co., Ltd., Toronto. 

Beech Foundry, Ltd., Ottawa. 

Findlay Bros. Co., Ltd., Carleton Place. 

Guelph Stove Co., Ltd., Guelph. 

Stamped and Enameled Ware, Ltd., Hespeler. 

Standard Sanitary Mfg. Co., Ltd., Toronto. 

Port Hope Sanitary Mfg. Co., Ltd., Port Hope. 

Empire Stove and Furnace Co., Ltd., Owen Sound. 

Dominion Glass Co., Ltd., Hamilton and Wallaceburg—Glass bottles and hollow 
ware. 

Algoma Steel Corporation, Ltd., Sault Ste. Marie, Ont.—Silica brick, silica cement. 

Feldspar Glass Co., Ltd., Oshawa. 


The Royal Ontario Museum is located on Bloor St. It has old art treasures and old 
pottery. 

Some of the brick plants have tunnel kilns and other interesting features. Practically 
all these plants are within easy reach of Toronto by bus or train. 


NEW MEMBERS RECEIVED FROM SEPTEMBER 1 TO OCTOBER 1 
PERSONAL 
James Glanding Dailey, 323 20th St., Toledo, Ohio; Chief Engineer, Defiance Spark 
Plugs, Inc. 
Myron Mitchell Eggleston, 516 E. Patterson St., Flint, Mich.; A C Spark Plug Co. 
B. E. Elford, Carter & Co., Ltd., 29 Albert Embankment, S. E. 2, Poole, Dorset, England. 
F. R. Meyer, Laclede- Christy Co., Rochester, Pa.; ‘Superintendent. 
Armin L. Schreiber, 1253 12th St., Santa Monica, Calif; Supt., Hermosa Beach Plant, 
American Encaustic Tiling Co. 
STUDENT 
Albert Biddulph, County Technical College, Wednesbury, Staffordshire, England. 
R. M. Hainsfurther, University of Illinois, Urbana, III. 
Waldo W. Higgins, University of Illinois, Urbana, Ill. 
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G. Kenneth Lowe, University of Illinois, Urbana, III. 

Henry Newhouse, Ohio State University, Columbus, Ohio. 
Earl F. Schaefer, University of Illinois, Urbana, III. 

Edward C. Seabright, Ohio State University, Columbus, Ohio. 


Membership Workers’ Record 


PERSONAL STUDENT 

J. L. Crawford 1 A. I. Andrews 3 
A. S. Watts 1 Warren F. Copp 2 
Office 3 Clyde L. Thompson 1 
- Office 1 

Total 5 —— 
Total 7 

Grand Total 12 


ROSTER CHANGES IN SEPTEMBER 


CORPORATION 

Binks Manufacturing Co., M. S. Sullivan (voter), 3114 Carroll Ave., Chicago, Il. 

(Binks Spray Equipment Co.) 
PERSONAL* 

Alt, Leslie R., 2117 S. Royce St., Sioux City, Iowa. (Vitrefrax Corp., Los Angeles, 
Calif.) 

Bair, George J., Heatherbloom Apartment 12, Nittany Ave., State College, Pa. (124 
S. Pugh St.) 

Burr, Marion K., Chas. Taylor Sons Co., McCall, Ky. (Jamestown, Ohio.) 

Christopher, A. B., 52 W. Chestnut, Merchantville, N. J. (Canton, III.) 

Cohn, Willi M., Bleibtreustrasse 10, Berlin-Charlottenburg 2, Germany. (Faraday- 
weg 16, Berlin-Dahlem.) 

Collings, William A., Box 862, Santa Monica, Calif. (Box 286.) 

Collins, William G., 1101 Atlantic Ave., Waukegan, Il. (1108 Hickory St.) 

Compton, Max D., 183 Crutcher, Auburn, Calif. (358 Magnolia Ave., Glendale, Calif.) 

Crandall, James R., 212 E. 2nd St., Elyria, Ohio. (159 W. Pike St., Clarksburg, W. Va.) 

Czolgos, Edmund P., 316 N. Kenilworth Ave., Oak Park, Ill. (4155 E. 71st St., 
Cleveland, Ohio.) 

Eskesen, E. V., Federal Seaboard Terra Cotta Corp., 10 E. 40th St., New York, N. Y. 

(101 Park Ave.) 

Feichter, Harold R., 2301 N. Maple Ave., Zanesville, Ohio. (1771 Dresden Rd.) 

Fetterolf, Luther D., 131 Columbia Ave., Palmerton, Pa. (Horse Head Inn.) 

Fritzinger, John G., The Carborundum Co., 4865 Stenton Ave., Philadelphia, Pa. 

Harcourt, Edward L., McLain Fire Brick Co., Wellsville, Ohio. (2017 Hazel Ave., 
Zanesville, Ohio.) 

Hartmann, M. L., 1101 Security Title Insurance Building, Los Angeles, Calif. (Celite 
Products Co., Lompoc, Calif.) 

Hawley, R. W., 701 Franklin, Whittier, Calif. (617 S. Bright.) 

Heffelfinger, George W., 3336 Burea Rd., Cleveland, Ohio. (Worth Steel Co., Clay- 
mont, Del.) 

Heindl, Raymond A., Head of Refractories Section, Bureau of Standards, Washington, 
D. C. (Assistant Chemical Engineer.) 

Hermann, Max, Topton Foundry Co., Topton, Pa. (A. J. Lindemann & Hoverson 
Co., Milwaukee, Wis.) 

Humphrey, Ingraham, Central Y. M. C. A., East Liverpool, Ohio. (238 W. 5th St.) 

Kempf, W. C., 182 Jefferson St., Perth Amboy, N. J.; Caborundum Co. (159 Heller 
Parkway, Newark, N. J.) 

King, R. M., Lord Hall, O. S. U., Columbus, Ohio. (72 Fourteenth Ave.) 

King, Walter A., 449 W. 8th St., Elyria, Ohio. (231 Marseilles Ave.) 

Knight, Frank P., Jr., Oxford Mining & Milling Co., West Paris, Maine. (Tennessee 
Mineral Products Co., Spruce Pine, N. C.) 

Kondo, Seiji, Tokyo University of Engineering, 292 Den-en-Chofu, Ebaragun, Tokyo, 
Japan. (Tokio Higher Technical School, Oakayama near Meguro, Tokio, Japan.) 


* Addresses within parentheses ( ) represent the old address. 
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Lu, Kai-Ching, The Kailan Mining Administration, Tongshan, near Tientsin, North 
China. (56 Shihchia, Hutung, Peking, China.) 

Mallory, J. M., Central of Georgia Ry. Co., 413 West Liberty St., Savannah, Ga. (233 
W. Broad St.) 

Marley, Henry E., University of Cincinnati, School of Engineering, Ceramic Depart- 
ment, Cincinnati, Ohio. (Harshaw Chemical Co., Elyria, Ohio.) 

McKinstry, R. G., 287 Dryden Rd., Zanesville, Ohio; Mosaic Tile Co. (3 Park Lane, 
Atlanta, Ga.) 

McLaren, Henry D., Ferro Enameling Co. of Canada, Ltd., 629 Wellington St., Ottawa, 
Ont., Canada. (2026 Abington Road, Cleveland, Ohio.) 

Meeker, R. C., Kentucky-Tennessee Clay Co., Paris, Tenn. (Mandle Clay Mfg. Co.) 

Morgan, Raymond W., A. P. Green Fire Brick Co., 1408 Broadway, Indianapolis, Ind. 
(620 W. Healey St., Champaign, III.) 

Paddock, Pas J., 862 N. Ninth St., Manitowoc, Wis. (109 N. Sprague Ave., Belle- 
vue, 

Plank, ‘Ross D., Gladding, McBean & Co., 621 S. Hope St., Los Angeles, Calif. (Box 
1480, Station 

Rathjens, G. W., 2182 Stanford Ave., St. Paul, Minn. (240 W. George St.) 

Sample, Leslie, 2029 N. Nevada Ave., Colorado Springs, Colo.; Van Briggle Pottery. 
(800 Lincoln Ave., Evansville, Ind.) 

Seaton, Max Y., California Chemical Corp., P. O. Box 8-A, Newark, Calif. (Sierra 
Magnesite Co., Box 1205, Porterville, Calif.) 

Shelton, G. R., Bureau of Standards, Lord Hall, O. S. U., Columbus, Ohio. (North 
Carolina State College, Raleigh, N. eS) 

Spielman, William J., 711 S. Downing St., Piqua, Ohio. (R.R. No. 1.) 

Stevenson, Samuel, 804 Park Ave., Elyria, Ohio. (General Delivery.) 

Straight, H. R., Adel Clay Products Co., Redfield, Iowa. (Adel, Iowa.) 

Svec, J. J., 1304 Clinton Ave., Berwyn, Ill. (Carlyle-Labold Co., Coal Grove, Ohio.) 

Wiester, S., 922 Conwell St., Connersville, Ind. (2322 8th Ave., Beaver Falls, Pa.) 

Williams, Jesse L., 38 Mt. Morris Park West, Apt. 2-B, New York, N. Y. (182 Jeffer- 
son St., Perth Amboy, N. J.) 

Wills, George A., 408 12th St., Ford City, Pa. (2210 E Street, N. W., Apt. No. 1, 
Washington, D. C.) 

StupENT* 

Amberg, Charles R., Box 122, Alfred, N. Y. (1204 W. Springfield Ave., Urbana, III.) 

Atkins, Kenith D., 502 E. John St., Champaign, Ill. (103 N. Forest, Brazil, Ind.) 

Mitchell, Lane, 604 E. John St., Champaign, Ill. (850 Penn Ave., N. E., Atlanta, Ga.) 

a R., North Carolina State College, Box 3104, Raleigh, N. C. (Box 
3263. 


These roster changes which are published each month may be checked against the 
complete Membership Roster which was published in the July issue of the Bulletin. 
Copies of this issue may be obtained from the Secretary’s office, price $1.00. 


LOCAL SECTION NEWS 
Pittsburgh Section! 


The largest meeting in the history of the Pittsburgh Section was held on October 8 
at the Bureau of Mines auditorium. One hundred and sixty-nine members and guests 
were present to hear the lecture of T. S. Curtis of Los Angeles. The function of crystal- 
line and amorphous substances in refractories was admirably illustrated by a moving 
picture which showed the actual melting of synthetic brick of various compositions. 
Crystals forming from a melted magma were shown in a series of moving picture micro- 
graphs, and thin sections were exhibited by means of a Bausch and Lomb projecting 
microscope. 

The next meeting is planned for December 10, but the place of meeting and the 
speaker has not been announced. 


*Addresses within parentheses ( ) represent the old address. 
1R. F. Ferguson, Secretary. 
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The following persons were in attendance at this meeting: 


Aluminum Co., Edward W. Scripture; American Sheet and Tin Plate Co., John A. 
Hunter; American Tar Products Co., Gilbert Thiessen; American Zinc and Chemical 
Co., D. C. Wray, R. E. Clark, M. F. Warner, F. L. Tyrrell; Babcock and Wilcox, M. 
J. Terman; Bausch and Lomb Co., l.. W. Hall; Carnegie Institute, Charles R. Fettke; 
Carnegie Steel Co., J. S. Unger, C. E. Nesbitt; Ceramic Industry, George Blumenthal 
(Chicago, Ill.); Champion Porcelain Co., Frank H. Riddle (Detroit, Mich.); Consoli- 
dated Feldspar Co., H. B. DuBois; Crown Chemical Co., R. E. Stark; Duquesne Uni- 
versity, John O’Carroll; Eljer Co., P. D. Helser, Geo. A. Wills, G. E. Crawford, R. 
Bedson; Enameling Service, Inc., F. M. Burt (Canton, Ohio); General Electric Co., 
G. E. Reinker (Cleveland); Harbison-Walker Refractories Co., Fred A. Harvey, W. F., 
Rochow, Ed. Seraph, G. D. Cobaugh; Homer Laughlin China Co., Frederick H. Rhead, 
A. V. Bleininger; Jones and Laughlin Steel Co., C. P. Spangler, P. M. McElphish, J. 
H. Bowden, L. A. Smith, L. A. Lamburg; Kier Fire Brick Co., B. E. Whitesell, S. M. 
Swain; E. W. Knowles Co., J. W. Hepplewhite; Koppers Co.,S.S. Cole, Otto F. Malleis; 
Lava Crucible Co., John Hess, O. W. Kernhausen, Harold E. White; Massillon Re- 
fractories Co., C. A. Sonnhalter, E. B. Prentice; McDanel Refractory Porcelain Co., W. W. 
McDanel; Mellon Institute, D. A. Miller, G. R. Daniel, D. S. Hubbell, P. F. Siegrist, 
A. C. Hughes, C. H. Geister, E. W. Tillotson, R. F. Ferguson, S. M. Phelps, 
W. R. Kerr, E. B. Read, B. A. Rice; Pittsburgh Electric Furnace Co., H. F. Alter; 
Stone and Webster Co., P. R. Geiger; Wm. Swindell Bros., W. F. Cosgrove; University 
of Pittsburgh, Alexander Lowry, M. H. Bigelow, Guy White, Jr., E. V. Hjort, Thomas 
H. Daugherty, Carl J. Engelder; Universal Sanitary Mfg. Co., W. Keith McAfee 
(New Castle, Pa.); U. S. Refractories Co., Thomas N. Kurtz; Vitrefrax Corporation, 
B. J. Williams (Los Angeles), R. W. Hobart (Chicago), S. S. Groglode (East Liverpool) ; 
Westinghouse Co., Ray A. Snyder, H. M. Kraner. 

Others in attendance were: J. R. Adams, A. F. Albright, C. W. Andrews (Vander- 
grift, Pa.); W. E. Baldwin, A. G. Black (Vandergrift, Pa.); John M. Boyd, C. F. 
Brashare, James M. Cooper, J. L. Cummings (St. Joe, Mich.); C. W. Daubert, Harvey 
Demmon (Vandergrift, Pa.); Nicholas Dietz, A. E. Dooley, Hans DuMont, Glenn O. 
Ebrey, John Ferguson, F. Y. Herron, Donald T. Jackson, Clayde D. Kishbaugh, Gordon 
Klein (New Castle, Pa.); E. K. Koos (Clarksburgh, W. Va.); C. F. Lai, D. E. Levin, 
P. J. McCool, G. A. Mier (Chicago, Ill.); C. R. Payne, F. W. Preston (Butler, Pa.); 
Louis Raskin, W. P. Ridenour, D. E. Ruprecht, R. H. Saunders (Darlington, Pa.); 
Wm. Schiller, Henry Seaman, B. F. Stimmel, Roy A. Swain (Charleroi, Pa.); E. G. 
White, A. W. Whitford (Darlington, Pa.); F. J. Williams. 


OBITUARIES 
Charles A. Bloomfield 

With the passing of Mr. Charles A. Bloomfield on September 20, 1929 the ceramic 
industry has lost one of its leading figures. For more than 
forty-five years his name has been associated prominently 
with the clay-mining and hollow-tile industries, and his 

life’s work has been centered in this line of endeavor. 
Born in New York, February 25, 1849, he was a collat- 
eral relative of the late General Joseph Bloomfield, gover- 
nor of New Jersey for a period of eleven years, and in 
whose honor the town of Bloomfield was named. Follow- 
ing an education under private tutorage, and at various in- 
stitutions including the Free Academy, New York, now the 
College of the City of New York, Mr. Bloomfield com- 
menced the study of law under his father, a well-known 
lawyer in New York. The profession failed to appeal to 
him, and after a few years he entered other lines of business. 
Following, he organized the Bloomfield Clay Company 
to operate clay-mining properties in the Raritan Ridge sec- 
CHARLES A. BLOOMFIELD tion of New Jersey, near Metuchen, and this compariy is 
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still in operation. Mr. Bloomfield also became interested in the manufacture of hollow 
tile and for a number of years operated a plant in the Raritan district for the production 
of this commodity. 

Mr. Bloomfield has done much for the technical branch of the ceramic industry in 
New Jersey. Through his interest a movement for the founding of a Ceramic Depart- 
ment at Rutgers College was started, and in 1902 the Department was established. 
When the campaign for a new Ceramic Building was started in 1919 by the New Jersey 
Clay Workers Association, Mr. Bloomfield was an ardent campaigner, and the dedica- 
tion and completion of the new $125,000 building in 1922 was a source of great gratifica- 
tion to him. 

One of the organizers of the New Jersey Clay Workers Association, and its first 
president, Mr. Bloomfield contributed much to the success of the Association and at the 
time of his death held the office of Councilor. He served as President of the National 
Brick Manufacturers Association for the term 1912-1913. He was an active member of 
the AMERICAN CERAMIC SOCIETY. 

Mr. Bloomfield was a veteran of the old New York Seventh Regiment, National 
Guard. He ranked high in the Masonic Order and on May 12, 1921, celebrated his 
fiftieth Masonic birthday. He was a member and past master of Mount Zion Lodge, 
No. 135; a Knight Templar; a thirty-second degree Mason, being a member of the 
Scottish Rite, Valley of New Jersey, Jersey City, and of the Salaam Temple, Ancient 
Arabic Order, Nobles of the Mystic Shrine, Newark, N. J. 

Mr. Bloomfield is survived by his widow, Mrs. Mary Bloomfield, and two children, 
Nellie and Howard Bloomfield. His late home, the historic Bloomfield Manor, was the 
scene of many gatherings of clay workers from all parts of the country. 

With the passing of Mr. Bloomfield the ceramic industry has lost a sincere friend 
and advocate. 


George T. Thaler 


Word has been received of the death of George T. Thaler of the Enamel Division, 
Bureau of Standards, Washington, D.C. On August 3, Mr. Thaler, while on a fishing 
trip near Solomon’s Island, Md., went overboard from a boat expecting to swim back to 
it. Swimming away from the boat with an outgoing tide, he was unable to return against 
the tide, and went down before he could be rescued. 

He was born May 31, 1900, at Calmar, Iowa. During the war he served in the Stu- 
dents’ Army Training Corps. In 1926, he was graduated from the University of Iowa in 
chemical engineering and was employed by the Bureau of Standards that same year. 

He became a member of the AMERICAN CERAMIC SOCIETY in 1927 and in November, 
1928, published a paper (in joint authorship with W. N. Harrison), entitled ‘“‘Test fo1 
Adhesiveness of Vitreous Enamels to Metal.”’ 

It was stated at the Bureau of Standards that Mr. Thaler was considered to be one of 
the most valuable of the younger members of the Bureau Staff, and those who were as- 
sociated with him feel a keen sense of personal bereavement at his loss. 


William A. Henderson 


William A. Henderson, of Cornelia, Ga., died on August 19, 1929, after a gallant 
fight for fourteen months with tuberculosis. Young Henderson had just completed his 
course in ceramic engineering at Georgia School of Technology, when he was forced to 
give up because of ill health. It is thought that if he had been less earnest as a student 
and less eager to go beyond his strength he might have recovered. 


‘ 
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CONFERENCE ON STATE CERAMIC ASSOCIATIONS 


This conference, held in the office of the AMERICAN CERAMIC SocrETy at 2:00 p.m., 
September 25, was led by George A. Bole. Those attending were: 

George A. Bole, Lord Hall, Ohio State University, Columbus, O. 

J. L. Murphy, Nelsonville Brick Co., Nelsonville, O. 

J. M. McKinley, North American Refractories Co., Cleveland, O. 

Charles H. Taylor, Chas. Taylor Sons Co., 2228 Waller St., Portsmouth, O. 

Dean Steidle, Penn State College, State College, Pa. 

Geo. H. Brown, Rutgers University, New Brunswick, N. J. 

Cullen W. Parmelee, University of Illinois, Urbana, Ill. 

Jos. B. Shaw, Penn State College, State College, Pa. 

W. A. Koehler, West Virginia University, Morgantown, W. Va. 

Major E. Holmes, School of Mines & Metallurgy, Rolla, Mo. 

J. W. Whittemore, Virginia Polytechnic Inst., Blacksburg, Va. 

S. J. Galpin, Geological Dept., W. Virginia University, Morgantown, W. Va. 

A. S. Watts, Ohio State University, Columbus, O. 

T. A. Klinefelter, U. S. Bureau of Standards, Lord Hall, O. S. U., Columbus, O. 

S. C. Hill, Wheeling Sanitary Manufacturing Co., Wheeling, W. Va. 

L. J. Kirk, Cambridge Sanitary Mfg. Co., Cambridge, O. 

Ross C. Purdy, Secretary, AMERICAN CERAMIC Society, 2525 N. High St., Columbus, 

Ohio. 

Dr. Bole told of the resolution submitted by the Ohio Ceramic Industries Association 
requesting that the AMERICAN CERAMIC SocrgTY call a conference of State Associations, 
which resolution was approved by the Board of Trustees of the Society. Communica- 
tions were issued to 125 persons, stating the purpose of the conference. 

Dr. BoLk&: The Ohio Association has directed its attention to developing the educa- 
tional and research facilities of the State University and to looking after the interest of 
the ceramic manufacturers in legislative affairs. 

There are questions and movements, the effect of which are national in scope, and 
there are those which are principally local in application but in which the ceramic manu- 
facturers of other states either have an interest or can give assistance. What Ohio 
ceramic industries have obtained can be obtained by ceramic industries of each state in 
which there is ceramic industrial strength. The state associations could be mutually 
helpful in making surveys, collecting data, and securing legislative action, especially of 
national scope. 

The kiln survey initiated by the New Jersey Association was cited, as was the effort 
to secure support against building of brick yards at federal penal institutions, and also 
the placing of barium on free duty list. 

George H. Brown was asked to tell about the New Jersey Association. 

Pror. Brown: The New Jersey Association was started fifteen years ago to obtain 
and to hold adequate legislative support for the Ceramic Department at Rutgers Uni- 
versity. The new special building for ceramics resulted from their efforts. The teach- 
ing staff has increased and industrial fellowships have been established. 

The U. S. Bureau of Mines has a station in the Ceramics Building and is planning 
studies on beneficiation of ceramic raw materials.- The extent to which the Bureau of 
Mines may again undertake ceramic studies will depend upon the support the Bureau 
has from the ceramic interests nationally. A federation of state associations under the 
auspices of the AMERICAN CERAMIC SOCIETY would make it possible to secure this sup- 
port. 

The New Jersey Association has given much attention to social fellowship. There 
is a close relation between the members, especially of the executive committee, comprised 
as it is of the fifteen ex-presidents. 

The question of broadening the Association to cover all ceramic interests of the State 
was considered and decided against. It is strictly a clayworkers’ association. The 
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Ceramic Department at the University caters to interests of all ceramic industries, the 
glass and porcelain enamel as well as clay. This is encouraged by the Association as 
shown by the rather extensive exposition of New Jersey ceramic products which the 
Association sponsored last fall. 

The only other state associations in New Jersey are the New Jersey Clay Miners 
Association and the New Jersey Common Brick Manufacturers Association. ‘There is 
no affiliation between these or between either of them and the New Jersey Clayworkers 
Association. 

Membership in the New Jersey Clay Workers Association is both personal and cor- 
poration, 325 total. We try to reach the foremen and technical men in the plants. 

About 125 attend our meetings. A Summer Meeting is held at some shore resort, 
the Fall Meeting in Trenton, and the Winter Meeting at Rutgers University. 

The New Jersey Association has developed interest in collective research at the 
University and private research in industrial plants. It has influenced more general 
employment of ceramic engineers and a more general interest in ceramic education and 
research. j 

The New Jersey Association has developed a feeling of comradeship between indus- 
trial plants. Exchange of visits and information are now more general and quite free, 
especially between those who have gotten acquainted at our meetings. 

The New Jersey Association has obtained concerted action on some legislative acts, 
but not often. 

Dr. BoLe: Regarding the Bureau of Mines again engaging in ceramic research, would 
say that we have secured their collaboration on kiln firing studies at the Roseville experi- 
mental plant. There seems to be the possibility of a rational change in attitude regard- 
ing the Bureau of Mines engaging in ceramic research. Professor Parmelee is secretary 
of the Illinois Clayworkers Association. 

Pror. C. W. PARMELEE: Our Association was started fifty years ago to develop tile 
drainage. Not much was known of the making or using of drain tile. It secured in- 
vestigations and promoted the use of drain tile. 

In 1905 the Association was instrumental in putting through a bill establishing a 
State Geological Survey and a Department of Ceramics. It built the first ceramic 
building on the campus and secured equipment. It also started the first (one-week) 
course of lectures and laboratory demonstrations for shop foremen. These short courses 
are now given every other year. 

In 1910 the Association secured money for a new building, and about 1912 secured 
appropriation for the large building which we now have. 

In Illinois we have several trade associations that are active. So diverse are the 
interests of the ceramic manufacturers in the state through their several trade associa- 
tions, the Illinois Clay Workers Association has ceased to hold their support. When 
elected secretary in 1917 I found very little interest, and very little has been developed 
since 

For years the State of Illinois has provided two scholarships from each county, 
which pays all fees. We could have 101 free scholarships in ceramics, but we never have 
had very many mostly because our efforts to inform the high school pupils regarding 
ceramics have not been effective. 

We should reorganize the Association on a broader program. The interest is there. 

Illinois was the first to establish an Engineering Experiment Station. The legislature 
appropriates $100,000 annually for it and the industries average $150,000. Fourteen 
graduates are appointed each year to serve two years on a half-time basis while working 
for advanced degrees. The Station pays them $600 per year. The faculty men give 
their time. 
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For industrial coéperative researches, the executive committee appoints the research 
associates and their salary is paid by the University. The work is done in the labora- 
tories of one of the seven departments of the Engineering College. 

Dr. BoLe: May we now hear from Pennsylvania? 

ProF. J. B. SHaw: The Ceramic Department at Penn State is young. Its problem 
is to obtain support. It must sell itself to the industries. 

We cannot secure special appropriation. The appropriation for the college is in a 
lump sum. If the ceramic industries of Pennsylvania wish any special consideration 
they must work for the general budget trusting that their value will be appreciated by 
the University and a desired proportion of the money will be made available in support of 
ceramics. This is the way it worked this past year. Because of a special letter issued 
by the AMERICAN CERAMIC SOCIETY which resulted in several letters, wires, and phone 
calls to the governor and legislature, a generous provision was made for a new Mines 
Building, in which ceramics will have adequate quarters. We must now build a per- 
sonnel and secure equipment. 

The university will come into its own in the matter of appropriations when support 
is given more by the industries rather than by the alumni. We must organize this 
support in ceramics. This means we should have a state association. 

We do not now have a state association, and because of the great distances between 
ceramic centers in the State, I do not know how we can maintain an association. We 
started one in New York State but it dwindled because of the distances. 

We have an appropriation for a survey of the ceramic industries of the State. We 
intend to secure all sorts of data on investments, earnings, wages, character of product, 
etc. With an analysis of these data we hope to evolve some scheme for the united 
support of ceramic education and research at Penn State College. 

Dr. BoLe: May we hear from Missouri? 

Dr. M. E. Ho_mes: We have strong local associations for enamels and refractories, 
and we have local sections of the national associations. We have a strong active section 
of the AMERICAN CERAMIC Society. Our industrial leaders question the need of another 
one. ‘They favor the local section of the AMERICAN CERAMIC SOCIETY, being in fact the 
Missouri Ceramic Industries Association, perhaps with a dual title. 

The Missouri Refractories Association, with the Local Section of the AMERICAN 
CERAMIC SOCIETY, was responsible for instituting the Ceramic Department at Rolla. 
They were not able, however, to secure appropriations required to equip the laboratories, 
so they did that by donations. This year we attempted to secure appropriations for 
more adequate quarters, more equipment, and an increased force, but failed. Our 
ceramic people did not put up a united front. 

The governor has a special commission for a survey of all state institutions. They 
will study the requirements of Rolla School of Mines. They will report on the Ceramic 
Department. They might recommend its discontinuance and they might ask that it 
receive adequate financial support proportionate to the ceramic wealth of the state. 
This will depend largely upon the advice it receives. Our ceramic industries must pre- 
sent their claims. We are looking to the AMERICAN CERAMIC SocrETy, through its 
Missouri Local Section, to make a presentation to this Commission of the needs of a 
ceramic laboratory at Rolla. 

Dr. BoLE: The Ohio Association meets the divergent interests in ceramics by having 
three divisions, each with its own activities; white ware, building ware, and refractories 
Glass and enameling firms are not taking separate parts. At our annual meeting we 
have two general sessions and two sessions by divisions. Cement manufacturers are 
not considered eligible to membership in the Ohio Association. 

Mr. J. L. Murpny: I do not see that the situation in Missouri differs from that in 
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Ohio. We have separate trade state associations. Before the Ohio Ceramic Industries 
Association got under way they did not work in concert (more often in opposition), with 
the result that competing materials such as cement got all the jobs and the legislative 
decisions. Now they work in unison with success through the Ohio Ceramic Industries 
Association. We now get what we go after because each and all of these trade groups 
coérdinate through the ceramic association. 

Our meetings are often technical, but we alternate with meetings on marketing, sales 
methods, etc. The Ohio Association is very young. It started out as a research 
organization. It had to make the ceramic industries of Ohio realize that they had a 
university and were not using it. When this was accomplished, each manufacturer 
had to become interested in the other manufacturer’s ware; e.g., the firebrick man should 
be interested in paving brick, etc. 

Since the manufacturers did not know enough about their materials, an experimental 
plant was established at Roseville. This accomplishes three things: (1) it keeps the 
State from making competitive materials; (2) it uses the University in research work 
to show the quality of products and in collecting data which the public will accept 
without question; and (3) it uses prison labor. 

The Association has established the short course at the University and is consider- 
ing an extension course. It is using the University in every possible way. There is 
a constant demand to have problems solved. This aids the public, which in the end 
must pay the bill. The manufacturer can solve his problem at the Engineering Experi- 
ment Station in shorter time for less money than in his own factory. 

A committee appointed by the Association represents it before the legislature. It 
secures appropriations for buildings and limits the State in the manufacture of com- 
petitive products. This Committee represents 115 corporations in Ohio. Six bills 
were introduced into the legislature, of which five were put through. This shows the 
power of the Association. The sewerpipe people had a bill they wished passed; the 
Ohio Association helped put it through for them and secured their coéperation. 

Every ceramic product is manufactured in Ohio except terra cotta. The big problem 
is to get the data needed to give to the sales organizations in order to help sell the prod- 
uct. The Association is trying to use the facilities of the state, and the Research De- 
partment of the University to the fullest extent. The Association has ended quarrelling 
with the industries. 

The National Ceramic Industries Association should be a combination of state repre- 
sentatives of associations in conjunction with the AMERICAN CERAMIC SocigETy. These 
representatives should meet once a year and go to Washington when necessary. 

Pror. SHAW: The cement industry in Pennsylvania is quite large compared with the 
clay tile industry. They have not been asked for support. In the case of a national 
organization the support of the Portland cement people might be material. 

Mr. Murpnuy: The cement industry would devour the ceramic industry. The 
cement people are advocating the use of cement where it should not be used. They do 
not have the power of the ceramic industry. Ceramic men outnumber cement men 
three or four to one. All the good things in building have come from ceramics. It is a 
question of the survival of the fittest. Sand-lime brick is not burned and cement is not 
formed until after it is burned, therefore they are outside the pale of ceramics. 

Dr. Boe: Will Mr. Purdy please sum up the foregoing remarks? 

Mr.R.C. Purpy: As secretary of the AMERICAN CERAMIC SocrEty I have considered 
the promoting of means for ceramic education and research as my most important task. 
It required but little survey to learn that the ceramic industries were failing to make use 
of the federal and state facilities, in support of which they were paying taxes. 
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This Society made the first effort to secure the engagement of geological surveys, 
both national and state, on the exploration of ceramic raw materials. 

This Society sponsored the establishment of the U.S. Bureau of Mines, one division 
of which was devoted exclusively to ceramics. 

This Society has nurtured the establishment of ceramic departments in state uni- 
versities. 

The next step was to secure a working relation between these governmental agencies 
and the industries. Industrial fellowships by firms and by associations were promoted. 

With the advent of a multiplicity of trade organizations, we saw the breach between 
the schools and industries growing wider, rather than closing up, simply because of a 
lack of a workable contact and an understanding of mutual interests. State ceramic 
associations, to meet the different and peculiar conditions in the several states, were 
then conceived. Our conception was presented first at home, here in Ohio. It first 
met with opposition. We outlined a program including a research station at Rose- 
ville, a ceramic art course, a short course for foremen, high school courses in ceramics, 
extension courses in ceramics, ceramic research in the Engineering Experiment Station, 
etc. Gradually the Ohio Ceramic Industries Association evolved and has made progress 
because Mr. Murphy got hold of and has expanded these conceptions, and because the 
Association has had for its full time Secretary and Research Professor Dr. George A. 
Bole. 

We are anxious that other states shall learn what Ohio has accomplished and, ac- 
cording to their conditions, organize to accomplish as much in their respective states. 

We have the large task of showing ceramic manufacturers how to obtain from their 
tax-supported institutions their just share of information and assistance. We must face 
the self-imposed charge that ceramic manufacturers are not on the firing line with the 
sales engineering data that are needed today. We have for so long neglected our legiti- 
mate sources of such information that we find our universities sharing ignorance with the 
ceramic producers rega®ding the utility merits of ceramic ware. 

Why did paving brick almost cease to be considered? Why are they just now coming 
back? Why does the Columbus City Engineer hold paving brick in disfavor? Why 
did the State Engineer try to obtain for Broad Street bridge and other new constructions, 
paving material other than brick? Because, for a long while and until just now, the 
producers of paving brick were not showing how to use brick advantageously and demon- 
strating their value for paving. As evidence of the dire need for ceramic ware producers 
actively working with the federal and state laboratories for demonstration of the merits 
of ceramic products, let me cite facts. Professor Chubb, head of the Architectural 
Department at Ohio State told Professor Baggs and me last spring of his passing the 
panels of face brick in Lord Hall while a group of ceramic students were studying them. 
They asked him which of them appealed to him for building facing. He said he told 
them that none of them appealed to him; that none of them should be considered for 
building facing. He then went on to argue that building with brick made additions im- 
possible because new brick could not be secured,to match the old. He cited the addition 
to the old Chemistry Building, foundations for which were just going in. 

The head of the Architectural Department in Ohio State University which is noted 
for leadership in ceramic education, with a Bureau of Standards Ceramic Station on the 
Campus and the headquarters for the AMERICAN CERAMIC SOCIETY in the same city, and 
especially with the extensive face brick industry in Ohio, disclaiming architectural merit 
of face brick. That man needs to be labored with. If he has such opinions, what about 
the opinions of those who graduate under him? 

Now to the point: who is at fault? Basically the face brick producer in particular 
and the entire ceramic fraternity in general. 


’ 

4 


ACTIVITIES OF THE SOCIETY 343 


The other day I was told of a remark made by Professor Clyde Morris. He said 
that in masonry engineering courses, brick and tile had ten years ago ceased to be con- 
sidered as masonry units. He stated this to show the dearth of information on brick 
and tile for masonry purposes. The present masonry courses include only stone, con- 
crete, wood, and steel. Why? Because the brick and tile producers have failed to pro- 
duce the data needed in building codes, engineering data books, etc., and have failed to 
contact with the professors who are teaching and experimenting in masonry engineering. 

Dr. Westman, of the Ontario Research Foundation in Toronto, told me that the archi- 
tect for the city of Toronto will not consider brick, other than certain English brick, 
because as far as he knows the brick made in Toronto are inferior. I could multiply 
examples of the need there is for employing our universities in obtaining and exploiting 
data on the merits of ceramic products. 

This is the task of state associations. ‘They know best how to work with the re- 
spective university, and they have the power of client and owner to obtain results. 

We have the task of teaching ourselves and our purchasing public the artistic possi- 
bilities in ceramic products. Because of the activities of the Ohio Association along this 
line we now have a Ceramic Art Course at Ohio State and another one at Cincinnati, 
although the Ohio Association did not directly promote the one at Cincinnati. The 
Cleveland Art School, with R. Guy Cowan’s assistance, is interesting ceramic industries 
in raising an endowment for a ceramic art department. 

If you would get an adequate measure of how little Ohio State University was doing 
for ceramics before the Ohio Association got under way, a visit to the Engineering Experi- 
ment Station and the signs on the doors would tell the story. There were laboratories 
there for all sorts of materials other than ceramics; no door was left on which to print 
ceramics. Now, ceramics has a goodly share of the station research facilities and publi- 
cation, and incidentally because of the Ohio Ceramic Association activities, the Station 
now has money from the State with which to work. 

We must be engaged on a publicity program that will set forth the merits of our 
products. This is sales engineering, and as such it rightfully is a task for the AMERICAN 
CERAMIC SOCIETY to promote. This is why we hold expositions and urge state associa- 
tions to hold expositions. 

We must get information not only into the hands of our architects and engineers but 
also into their heads. It is wicked for us to stand idly by and have the heads of archi- 
tectural departments depreciate brick for facing buildings, and our federal engineers to 
write building specifications on basis of poured construction. 

We must educate our producers, our users, our legislatures, and all others who are 
factors in assisting or preventing ceramics in getting a just consideration. 

If you wish to know how little is known generally about ceramics, ask any table group 
at a noon day luncheon as I did the other day at a Rotary luncheon. Not one at that 
table knew what was meant by ceramics. 

Mr. Murphy has told of the cement house in Chicago in which everything, even the 
furniture, is made with cement. In contrast, the permanent exhibit of the Common 
Brick Association in Chicago is one in which the only ceramic materials used are the 
brick walls and the glass panes. The roof is asbestos shingles, the floor is linoleum tile, 
the mantle is cement, as are the door and window trims. How is that for loyalty to 
ceramic products? We need take a few lessons from the cement manufacturers. 

Mr. J. M. McKINtEy: I think the general idea is thoroughly sound. Penn State, 
if it is to progress, must have support. Only in the last two years, Pennsylvania has 
recognized the importance of the ceramic industry. The problem can be solved by the 
experience of other states. I am interested in Ohio and Missouri. Missouri is not as 
backward as Pennsylvania. 


i 
i 
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The difficulty is that the industry is over-organized. There is disorganized routine 
in the matter of giving publicity to results. This condition led to the merging of the 
American Refractories Institute with the AMERICAN CERAMIC Society. Local organi- 
zations can help but we will not get clear through until the country is made nationally 
conscious. Mr. Purdy is right when he says something must be done. 

It is hard to make a survey of ceramics in the country or in a state, especially Penn- 
sylvania. In Pennsylvania I would not advise excluding the cement industry. Cement 
houses and cement floor tile have failed. I have not worried about cement. 

Mr. Murpuy: The way to make the country appreciate ceramic products is to get 
together, to get the different associations to advertise together. Wake the country up. 
Last year in Columbus, 3200 frame houses were built; forty-eight brick. The associ- 
ations must get together and advertise. Together they would be stronger than the 
Portland Cement Association and the National Lumber Association. We are not doing 
one-half as much as could be done. 

Pror. A. S. Watts: I wouid like to have a list of the men present. I intend to 
get an explanatory statement or justification from the men who protested against brick 
structures to make them refute their statements. I will send this statement to all here 
present. I would like Mr. Bole’s support in carrying out this policy. 

Another matter is publicity. The newspapers are willing to print publicity articles 
if we can find some way to supply it. We need a system or provision for the preparation 
of popular articles. 

Mr. Purpy: This subject has come up many times before but it has involved more 
money than the SociETy can spare. In conjunction with the Exposition we employed 
a publicity man for two months. The publicity must reach the high school and college 
pupils. 

Pror. WaTts: We must get across to the mass of the people, the merits, limitations, 
and properties of different materials. Some manufacturers are opposed to publicity 
because they do not want the people to know that there are different grades of articles. 
The University must be honest and correct in its publications. We must educate the 
industries to publicity. During the past year radio talks have been given one night each 
week discussing tableware, home decoration, drain tile, building materials, etc. We 
have published through the Engineering Experiment Station a news bulletin in which 
the activities are set forth in a newsy fashion. This was sent to 4000 engineers in the 
state. Definite action is imperative. 

Pror. J. W. WHITTEMORE: There is only one structural tile plant in Virginia and 
few brick plants. The Association is just barely organized. We have joined the 
Common Brick Manufacturers Association. 

Pror. Brown: I am in favor of a national organization with someone to act as 
chairman. 

Pror. W. A. KoEHLER: There is not a big territory in West Virginia. There is no 
state unity because of the geography, and this makes it hard to keep up the interest. 
Many people are in favor of an organizatior. 

Pror. SHaw: An organization will be formed in Pennsylvania if only on paper. 
We will welcome a National Association. I move we appoint a chairman at this meeting. 

Mr. McKiInteEy: There is danger of pyramiding organizations. Organizations must 
deal with people who are not interested. It would be better to form a conference bureau 
in the AMERICAN CERAMIC SOCIETY, which is a going organization, noted for its aggres- 
sion. We must not antagonize. The industry is ruthlessly over-organized. We must 
get the imagination stirred up in the younger men. The older men are dead ones. 
I have a report on the research activities in about twenty industries and am comparing 
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them with those in the refractories industry. I hope soon to make to you a definite 
recommendation. 

Dr. Boe: The idea is not to build up another organization but to have a committee. 

Pror. SHAw: I move that the chairman of this committee be the Secretary of the 
AMERICAN CERAMIC SociETy. I believe the stimulus should come from the AMERICAN 
CERAMIC SOCIETY. 

ProF. Brown: I second the motion. 

Vote carried unanimously. Mr. Purdy will appoint a committee of three. 


NOTES AND NEWS 
AN INTERESTING GROUP ENTERPRISE 


Karlsbad, July 30, 1929. 
THE AMERICAN CERAMIC SOCIETY, 
Columbus, Ohio. 


As representative of a number of ceramists of Karlsbad I am taking the liberty of 
asking you about opportunities of obtaining positions in ceramic plants as factory as- 
sistants, laboratory workers, ceramists, or modelers. We would be willing to sign a con- 
tract of from one to five years, and as an exchange would try to obtain such positions here 
for American ceramists. 

We are all high school graduates and have also graduated from the State Institute 
for Porcelain Industry in Karlsbad, and besides have had practical experience of four 
years in first class porcelain factories. 

We can speak English very well and could quickly perfect it. In case it would not 
be possible for you to negotiate for us, kindly give us the names of ceramic plants with 
which we could communicate. 

Awaiting your reply, we are, 

ALUMNI ASSOCIATION, 
(signed) CamiLt, HERGET, 
Jagerhaus, Karlsbad, Bohemia 


MEETING OF COMMITTEE ON MASONRY OPENING SIZES, DEPARTMENT 
OF SIMPLIFIED PRACTICE! 


Sub-Committee Appointed to Draft een Recommendations Proposing a Masonry 
nit 

“Economy in the building and construction industries is more necessary now than 
ever before,’”’ says Secretary of Commerce, Robert P. Lamont, in an informal address of 
welcome to the members of a Simplified Practice Committee on Masonry Opening Sizes, 
at a meeting held at the Department of Commerce, Washington, D. C., on October 8, 
1929, under the auspices of the Division of Simplified Practice, National Bureau of 
Standards, Department of Commerce. 

Outlining the services which the Department of Commerce has to offer the industries 
in the matter of the elimination of industrial waste and making for better economy in 
building operations, Mr. Lamont stated that, “it is often necessary for the component 
elements of an industry to compromise on questions of minor importance in order that 
they may effect simplification or commercial standards programs which will be of benefit 
to the whole industry, as well as to the entire country.”” Mr. Lamont further stated that 
“the Department of Commerce, through its Division of Simplified Practice of the Bureau 


1 See ‘‘A Standard Unit of Dimension for Masonry,” by Fred T. Heath, published in 
the October issue of the Journal of the American Ceramic Society. 
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of Standards, is ready to support industry on any program that meets with the 
approval of the majority of that industry.” 

It was the consensus of opinion of those present, in discussing the subject of a stand- 
ard unit dimension for masonry that the fundamental or ‘‘key” building unit was em- 
bodied in the brick. It was accordingly suggested that a brick plus a mortar joint be 
established as a unit of measure, the length of the brick to equal a unit minus one joint; 
the width one half unit minus one joint; and the thickness being '/; unit minus one joint. 
For the purpose of these considerations a mortar joint was taken to equal one half inch. 

Mr. LeRoy E. Kern, representing the American Institute of Architects, who was 
elected chairman of the Simplified Practice Committee announced that he will shortly 
appoint a sub-committee which will consist of one representative each from the Face 
Brick Manufacturers, the Common Brick Manufacturers, and the Associated General 
Contractors of America. It will be the duty of this sub-committee to prepare a report 
in the form of a recommendation as to some standard dimensional unit, such as suggested 
at the conference held in Washington. This recommendation, necessarily tentative in 
its nature, will subsequently be referred to al] those interested in the subject for their 
consideration and criticism. 


THE ONTARIO RESEARCH FOUNDATION 
Organization 

Last year the Ontario Government inaugurated the Ontario Research Foundation. 
A promise to donate dollar for dollar brought a contribution of $1,900,000 from Ontario 
industries and a total of $3,800,000 for the carrying on of research work. 

Sir Joseph Flavelle was persuaded to take the Chairmanship of the Foundation and 
with his broad vision and wide experience, the success of the organization was assured 
at the start. 

The object of the Ontario Research Foundation is (1) to secure scientific control in 
the factory itself and (2) to supply scientific service by well-trained men to attack common 
problems of groups of industries. This is essential since it is realized that the Ontario 
industry is not advanced as far on the technical side as it is on the mechanical side. 

The function, therefore, is to help industry under existing conditions to the utmost 
of its power. It follows, therefore, that at first a certain amount of routine work must 
be done for industry. The potentialities for future usefulness to industry are illimitable. 

The premises occupied by the Foundation consist of No. 47 Queen’s Park, Toronto, 
and No. 43 Queen’s Park is also being reserved for its uses. Both these properties belong 
to the Ontario Government. The organization is growing steadily, and its growth is 
being governed by two main considerations, the work to be done and the supply of men 
capable of doing it. 

The Staff 

The director of the Ontario Research Foundation is Dr. H. B. Speakman whose ap- 
pointment received emphatic approval by all interested. He was born in England and 
educated at Manchester University, graduating in chemistry and botany. He was at 
the British Admiralty and Ministry of Munitions for the duration of the war, engaged in 
the production of acetone and butyl alcohol. From 1919 to the beginning of this year, 
he was on the staff of the University of Toronto, as director of research in zymology. 

R. Skelton, secretary of the Foundation, is a graduate of McGill and was formerly on 
the staff of that university. He served with distinction in the World War and gained 
the M. C. 

O. W. Ellis, head of the metallurgical division, was educated at Birmingham (Eng.) 
University, and was formerly head of the laboratory of Woolwich ‘Arsenal. He was for 
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several years on the metallurgical staff at the University of Toronto, leaving that position 
to accept the appointment of Industrial Fellow at the Mellon Institute of Research of 
the University of Pittsburgh. For some time he was on the research staff of the Westing- 
house Electric and Manufacturing Company of Pittsburgh, and he has also been a mem- 
ber of the Advisory Committee, Bureau of Standards, Washington. 

Dr. A. E. R. Westman was educated at the University of Toronto, specializing in 
chemistry and electrochemistry. He has conducted investigations in the United States 
in connection with the gas-manufacturing industry and ceramics. He was formerly on 
the staff of Rutgers College, New Brunswick, New Jeresy, and also of the University 
of Illinois. 

Dr. D. Barbour, who is in charge of the research work in connection with Canada 
packers, was educated at the University of Toronto in the school of applied science and 
the department of biochemistry. 

C. W. Ewing, who is in charge of the textile laboratory work, which is mainly directed 
to research work on behalf of the woolen, silk, and knit goods industries, was educated 
at the University of Toronto in the school of applied science. He was formerly in charge 
of the pioneer laboratory that the Canadian Woolen and Knit Goods Manufacturers’ 
Association maintained, prior to the establishment of the Ontario Research Foundation 


The New Laboratory Building 


The present construction consists of a building approximately 82 feet by 132 feet with 
a high basement and a main floor. The building is so designed that o additional 


stories may be added without disturbing the occupation of the lower fl 


The basement contains a testing laboratory, a machine shop, an electric furnace room, 


and a large laboratory running through two floors. On the main floor there are chem 


istry research laboratories, photography rooms, and the offices. Beneath the concrete 
driveway constructed on the east side of the building there are special basement rooms 
for the switchboards and transformers. To the west of the building, almost entirely 
below the grade line, there is a large boiler room, coal room, and fan room 

The building will be of absolutely fireproof construction with reénforced concrete 
columns, beams, and floor slabs. The exterior walls are of brick and stone. All floors 
are designed to take any machinery or laboratory equipment of any kind that may be 
necessary anywhere on the floor. All partitions are to be constructed so that they may 
be moved or removed if future research work should so require. The building is flexible 
in every way to take care of any possible type of work the Foundation may undertake 

To take care of future expansion, the two floors mentioned can be added or future 
units can be built to the west of this building. The design is so made that the present 
building forms part of a complete scheme for one large building 

The mechanical equipment of the building is complete to allow for any possible form 
of research work necessary. Gas, compressed air, hot and cold water, and electric power 
are carried to all parts of the building and are available at any point. A large tunnel is 
constructed the full length of the basement corridors and in this are carried all the mains 
for water, gas, power, and air. It is possible, therefore, to carry any piping anywhere 
it may be required. The electrical equipment will be of the most modern and complete 
description. The Ontario Hydro-Electric Power Commission will install a special set of 
transformers in the transformer room and ample power will be available for any type of 
electric furnace or other equipment. 


The Library 


The Foundation subscribes for some one hundred current periodicals of scientific and 
technical literature, and, in addition, purchases files of important journals as well as 
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current books dealing with research subjects. 
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It is in close touch with governmental 


and other research institutions in other parts of the world and receives from these sources 
valuable reports which are catalogued and filed for reference, as the need arises, 


CALENDAR OF CONVENTIONS 


Organization 

American Assn. for the Advancement of 

Science 
AMERICAN CERAMIC SOCIETY 
American Chemical Society 
American Electrochemical Society 
American Foundrymen’s Assn. 
American Institute of Chemical En- 


gineers 

American Institute of Mining and 
Metallurgical Engineers 

American Society of Mechanical En- 
gineers 

American Society for Testing Materials 

Scientific Apparatus Makers of 

Common Brick Manufacturers Assn. of 
America 

International Heating and Ventilating 

Exposition 
—— Chemists’ Assn. of the 


National Academy of Sciences 
National Assn. of Manufacturers of 
Heating and Cooking Appliances 
National Exposition of Power and 
Mechanical Engineering (Eighth) 

National Glass Distributors Assn. 
National Paving Brick Manufacturers 


ssn. 
New Jersey Clay Workers Assn. 
Sand-Lime Brick Assn. 
Structural Clay Tile Assn. 
Taylor Society 
Tile and Mantle Contractors’ Assn. 
World Engineering Congress 


Date 


Dec. 27-Jan. 2, 1930 
February 16-22, 1930 
Week of April 7, 1930 
May 29-31, 1930 
May 12-17, 1930 


Dec. 2—4 
February 17-20, 1930 


December 2-6 
June 24-28, 1930 


May, 1930 
February 3-8, 1930 
January 27-31, 1930 


May, 1930 
April 28-30, 1930 


May, 1930 


December 2-7 
December 


December 4-7 
December, 1929 
February 4-6, 1930 
February 12-14, 1930 
December 4-6 

April 8-12, 1930 
November 29 


Piace 


Des Moines, Iowa 
Toronto, Canada 
Atlanta, Ga. 

St. Louis, Mo. 
Cleveland, Ohio 


Asheville, N. C. 
New York, N. Y. 


New York, N. ¥. 
Atlantic City, N. J. 


Atlantic City, N. J. 
Memphis, Tenn. 
Philadelphia, Pa. 


New York, N. Y. 
Washington, D. C. 


New York, N. Y 


New York, N. Y. 
Pittsburgh, Pa. 


Chicago, Til. 

New Brunswick, N. J. 
New York, N. Y. 
Columbus, Ohio 
New York, N. Y. 
New Orleans, La. 
Tokio, Japan 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, IIl. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Lilanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, Ill. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ii. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


Nol No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 1 350 Ib. 750 1200 Ib. 


50 Ib. Ib. 
Deseription, Photographs, Specifications and Prices Mailed promptly 


THE U.S. SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 
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BUYERS’ GUIDE 


A 


Aloxite (Refractory Products) 
Carborundum Co, 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co 


Aluminum Oxide (Fused) 
The Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifluoride 
Harshaw Chemical Co. 


Ammonium Carbonate 
Harshaw Chemical Co 


Antimony Oxide 
Harshaw Chemical Co 
Roessler & Hasslacher Chemical Co. 


Auger Machines 


Chambers brothers Co. 


Automatic Cutters 
Chambers Lrothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Ball Mills 
Abbé, Paul O. 
McDanel Refractory Porcelain Co. 
Mueller Machine Co., Inc. 


Ball Mills (Laboratory Type) 
Abbé, Paul O. 


Barium Carbonate 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co 


Barytes 
Harshaw Chemical Co. 


Batts 
Carborundum Co. (“Carbofrax Aloxite’’) 


Norton Co. (“Alundum-Crystolon”’) 


When writing t 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw Chemical Co 
Potters Supply Co. ° 


Blocks (Refractory) 
Carborundum Co 
Norton Co, 


Boats, Combustion 
Norton Co. 


Borax 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F, 
Harshaw Chemical Co 
Pacific Coast Borax Co 
Roessler & Hasslacher Chemical Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacilic Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacilic Coast Borax Co. 


Boric Acid (Crystal, Granular or Powder) 


American Potash & Chemical Co 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 

Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 


Carborundum Co. (“Carhofrax Aloxite’’) 
Harbison-Walker Refractories Co. 
Norton Co. (‘‘Alundum-Crystolon’’) 


Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co, 


Carbonates (Barium, Lead) 
Harshaw Chemical Co. Ps 
Roessler & Hasslacher Chemical Co 


Caustic Soda 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. “ 


Cements 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co 
Norton Co. 
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ADVERTISING RATES 


of the 
JOURNAL OF THE AMERICAN CERAMIC SOCIETY 


Twelve Six 

Space Insertions Insertions 
Pace $40.00 $48 .00 
Pace 24.00 27.00 
QuaRTER PaGeE 13.50 15.00 
EIGHTH PAGE 7.50 8.25 
Three One 

Space Insertions Insertion 
Pace $54.00 $60.00 
Pace 30.00 33.00 
QuARTER PAGE 16.50 18.00 
EIGHTH PAGE 9.00 9.75 


PREFERRED SPACE 


Inside Front Cover List plus 20% 
Opposite Table of Contents List plus 20% 
First Page Before Articles List plus 20% 
End of Abstracts List plus 10% 
Center of Book List plus 10% 
First Page After Articles List plus 20% 
Opposite Inside Back Cover List plus 20% 
Inside Back Cover List plus 20% 
Back Cover List plus 25% 


Copy is due on the 5th of preceding month. 


Forms close on the 15th of preceding month. 
For further information, write to: 


American Ceramic Society 
2525 North High St. 


Columbus, Ohio 


(When writing 10 advertisers, please mention the JOURNAL) 
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Ceramic Chemicals 
Drakenfeld and Co., B. F, 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Metal & Thermit C 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Mueller Machine Co., Inc. 


Philadelphia Drying Machinery Co. 


Proctor and Schwartz, Inc. 


China be (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co. 


Roessler & Hasslacher Chemical Co. 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Old Hickory Clay & Tale Co. 
Potters Supply Co. 


Roessler & Hasslacher Chemical Co. 


Spinks Clay Co., H 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp.” 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 


Roessler & Hasslacher Chemical Co. 


United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (German Vallendar) 
Harshaw Chemical Co. 


__Roessler & Hasslacher Chemical Co. 


(When writing to advertisers, p 


Clay Handling Machinery 
ag! Machine co, Inc. 
S. Tyler Co. 


Clay Miners 
Edgar Brothers Co. 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Sagger) 


Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 

Spinks Clay Co., H. C. 

United Clay Mines Corp. 


Clay (Stoneware) 
- United Clay Mines Corp. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Wad) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co, 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


Clay 
Mueller Machine Co., Inc. 


Cloth 
W. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 
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The National Silica Co. 


OREGON, ILL. 


' Producers and Pulverizers of 


FLINT 


exclusively for 
Pottery Purposes 


99.97% Pure Silica 140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture — We Sell — 
PINS BALL CLAY 
STILTS SAGGER CLAY 
WAD CLAY 
THIMBLES GROUND FIRE CLAY 
SPURS BITSTONE 
SAGGERS FIRE BRICK 
IMPORTED PARIS 
CRUCIBLES WHITE 
TILE for Decorating Kilns DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 
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Colors 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Hommel Co, O. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Combustion Apparatus 
Leeds & Northrup Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co, 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Ine, 
Leeds & Northrup Co, 


Conveyers (Clay, Sand, Brick, etc.) 
Mueller Machine Co., Inc 
Philadelphia Drying Machinery Co, 


Cores (Alundum Furnace) 
Nortou Co. 


Cornwall Stone 
Eureka Flint & Spar Co. 


Golding Sons Co 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co 


Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co 


Cornwall Stone (Imported) 
Golding Sons Company 
Harshaw Chemical Co. 


Crucibles (Filter, Melting, Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Mueller Machine Co., Inc, 


Cryolite 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


D 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Disks (Alundum, Porous, Filter) 
Norton Co. 


Dolomite 
Harshaw Chemical Co. 


Driers 
Harrop Ceramic Service Co. 


Driers (China Ware, Porcelain) 
Philadelphia Drying Machinery Co 
Proctor & Schwartz, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


E 


Electrical Instruments 
Brown Instrument Co. 
Leeds & Northrup Co, 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co 
Ferro Enamel Supply Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Muffies 
Carborundum Co. (Carbofraz) 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Enamels 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co 
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Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


WOVEN WIRE SCREENS 


TESTING SIEVES 
HUM-MER Electric SCREEN 


THE CLEVELAND 
W.S. TYLER OHIO 
COMPANY U.S. A. 


Are You Interested 
in Saving 
Blunging Time? 


Many manufacturing plants have become inter- 
ested in our Disintegrated Florida Clay for 
the reason that they save anywhere from 

30-45 minutes in Blunging time, which is 
very desirable from an economical stand- 
point. Have you had a testing sample 
lately? 


LAKE COUNTY CLAY CO. 
EDGAR BROTHERS CoO. 
EDGAR PLASTIC KAOLIN CO. 


General Offices 
METUCHEN, N. J. 


— 
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(Porcelain Enameling) 
Ferro Enamel Supply Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Fans 
Philadelphia Drying Machinery Co 


Feldspar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 
United Feldspar Corp. 


Filter Cloth (Wire) 
W. S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 


Flint 
Eureka-Flint & Spar Co. 
Golding Keene Co, 
Golding Sons Co. 
Harshaw Chemical Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 


Southern Feldspar, Inc. 
Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


“hicago Vitreous Enamel Product Co. 


Roessler and Hasslacher Chemical Co. 


Roessler and Hassiacher Chemical Co. 


Frit 
Vitro Mfg. Co. 


Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
Ferro Enamel Supply Co. 
Harrop Ceramic Service Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical Laboratory Type) 
Engelhard, Chas., Inc. 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glaze and Body Spar 
Consolidated Feldspar Corp. 
Golding Sons Company 
Harshaw Chemical Co. 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Supply Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Glaze Spar 
Consolidated Feldspar Corp. 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Guards (Safety) 
W. S. Tyler Co. 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 


Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 


Humidity Control 
Brown Instrument Co. 
Leeds & Northrup Co. 
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H. W. R. SAGGER CLAY 


and 


H. W. R, —D— GLAY 


For Your Complete Sagger Batch 


HARBISON-WALKER REFRACTORIES CO. 


for 
World's Largest P Principal 
Information Largest Producers of Refractories ips 
"Pittsburgh. 


BORAX BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


Chicago 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 
Finishing Plant 


General Offices 


(When writing to advertisers, please mention the JOURNAL) 


} BLASDELL, N. Y. 


20 JOURNAI, OF THE 


BUYERS’ GUIDE (continued) 


Hydrogen Ion Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, Chemical 
Leeds & Northrup Co, 


Infusorial Earth 
Harrop Ceramic Service Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) . 
American Rolling Mill Co. 


J 


iggers 
Jes Mueller Machine Co. Inc. 


Kaolin 

Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 


Roessler and Hasslacher Chemical Co. 


United Clay Mines Corp. 
Kaolin (Delaware) 
Golding Sons Company 


s 
Harrop Ceramic Service Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 


Kryolith 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


L 


Laboratory Supplies 
. S. Tyler Co. 


Lawn 
W. S. Tyler Co. 


(When writing to advertisers, please mention the JOURNAL) 


Leers (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co, 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harbison- Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Manganese 


Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co 


Manometers 
Brown Instrument Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Microscope 
Bausch & Lomb Optical Co. 


Minerals 
Drakenfeld & Co., B. F. 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 


Muffies (Furnace) 
Carborundum Co. (Carbofraz) 
Corundite Refractories Co. 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 


K 
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MONTGOMERY MULLITE 


PYROMETER PROTECTION TUBES 
Made of Electrically Fused and Chemically Controlled Mullite 
% SUPER-REFRACTORY IMPERVIOUS ~% RIGID * 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by These Leading Pyrometer Instrument Manufacturers 
Leeps & Norrurup Co., Philadelphia, Pa. Tue Bristox Co., Waterbury, Conn. 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


UREN 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 
INCORPORATED 
Trenton-New Jersey 
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Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co, 
Roessler & Hasslacher Chemical Co. 


Opacifiers 
Harshaw Chemical Co. 
Hommel Co., O. 
Titanium Alloy Mfg. Co- 


Orifice Plates - 
Brown Instrument Co. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Hommel Co., O. 

Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Pans (Wet and Dry) 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Petrographic Microscope 
Bausch & Lomb Optical Co. 


ins 
Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Plate Feeders 
Chambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Roessler and Hasslacher Chemical Co. 
Pu 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co. 4 


Potash (Carbonate) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Potassium Bi-fiuoride { 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co 


Pottery Machinery 
Mueller Machine Co., Inc. 


Pug Miils 
Chambers Brothers Co. 
Mueller Machine Co., [nc 


Pulverizing Machinery 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Pulverizing Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


mps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co, 
Engelhard, Chas., Inc, 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co, 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Brown Instrument Co. a 
Corundite Refractories Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


R 


Recorders (CO, COz, SO: and Draft) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 
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To our UNIFORMLY 
Advertisers: 


Are your listings 
in the 
BUYERS’ GUIDE 
correct? 
The unalterable pol- 
If icy of our concern is te 
make prices so low on our 
YOU products that Everybody 
desire additional Com. 
listings, do not hesitate Chicago Vitreous Enamel 
Product Co. 
to write us. CICERO ILLINOIS 


CLAY MACHINERY! 


SAGGERROOM | SLIP HOUSE a 
Grog Pans Blungers 

Pug Mills Agitators 
Sagger Presses Lawns Cage Grinders 
Wad Mills Pumps Treat 
Grog Screens Filter Presses Pebble Mills 
PRESS ROOM GREEN ROOM GLAZE ROOM 
Tile Presses Jiggers Glaze Mills 
Faience Presses Pull Downs Agitators 
Porcelain Presses Cleaning Wheels Lawns 

Dies & Equipment | Batting Machines Pumps 


THE MUELLER MACHINE CO. 
TRENTON, N. J. 


(When writine to advertisers, please mention the JOURNAL) 
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Recording Instruments 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
United Clay Mines Corp. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Rutile 
Titanium Alloy Mfg. Co. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Saggers 
Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Screening Machinery 
W. S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
W. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 


Roessler & Hasslacher Chemical Co. 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


Sieves (Testing) 
W. S. Tyler Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co. 
U. S. Smelting Furnace Co. 


. Soda Ash 


Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw Chemical Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical Co 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co 


Spar 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemica! Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemica! Co. 


Spurs 
Potters Supply Co. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemica! Co, 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 
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KENTUCKY-TENNESSEE CLAY CO. | 


Miners and shippers of uniform, depend- 
able clays whose quality has been 
proved and established 


General Office - - MAYFIELD, KY. 


PENNSYLVANIA SALT 
MANUFACTURING “i iy 
COMPANY 
Executive Offices: Philadel- PURE 


phia, Pa, ~ 
Works: Philadelphia and ¥ 


Natrona, Pa., Wyandotte “I \NI) 

and Menominee, Mich. Al He “4 
| 


Representatives: =| 
New York Chicago oad 
Pittsburgh St. Louis P 


HILADELPHIA, PA 


“A New Experience in Service” 


“If all firms would give such efficient service, 
it would be a greater pleasure to do business.” 

An Engineer. 

{ Bought 
Back Numbers of Periodicals 
Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 
Catalogue sent upon request 


THE H. W. WILSON COMPANY 


963 University Ave. New York City 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Number to non-Members. 

Price per Volume (unbound) to non- -Members. ‘ 9.00 

Forms of application for membership may be obtained from ‘the American ‘Treasurer of the 
Society, Francis C. Flint, Washington, Pa. 

The Secretary, Society of Glass Technology, The Univer- 


Address orders and inquiries to: 
sity, Sheffield, England 
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Tale 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Old Hickory Clay & Talc Co. 
Roessler and Hasslacher Chemical Co. 


Temperature Controls 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

Leeds & Northrup Co. 


Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Thermometers (Electric Resistance, Indi- 


Engelhard, Chas., Inc, 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Harbison-Walker Refractories Co. 


Tin Oxide 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemica! Co. 


Titanium 
Harshaw Chemical Co. 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Tubes (Pyrometer) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Vacuum Pumps 
Mueller Machine Co., Inc. 


Valves (Automatic Control) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Vibrating Screens 
W. S. Tyler Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co 
Vitro Mfg. Co. 


ting 

Drakenfeld & Co., B. F. 

Harshaw Chemical Co. 

Roessler and Hasslacher Chemical Co. 


Wire Cloth 
W. S. Tyler Co. 


Witherite 
Harshaw Chemical Co. 


Woven Wire 
W. S. Tyler Co. 


Zirconia 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


PARIS TOP WHITE 


H. C. SPINKS 


JERNIGAN BALL 
BLACK & TAN WAD 


Home Office: 5th and Monmouth Sts., Newport, Ky. 
Branch Office: 504 Distributors Bldg., Chicago, IIl. 


CLAY CO. 


(When writing to advertisers, please 
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CONWAY CLAY 


for better saggers 


bo 


THREE ELEPHANT BORAX 
99.5% PURE 


Its uniform high quality guarantees the 
excellence of your product. 
We also make Boric Acid Guaranteed 99.5% pure. 
Write for our price and samples today. 


AMERICAN POTASH & CHEMICAL CORPORATION 
Woolworth Building, New York, N. Y. 


FELDSPARS * FLINTS. 


GOLDING-KEENE COMPANY 
KEENE. NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 


‘*Great Stone Face’”’ 
Profile Notch, 
N. H. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 


(When writing to advertisers, please mention the JOURNAL) 
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Tycos Instruments for the 
Ceramic Industry 


Recording, Indicating and Radiation Pyrometers 
for Kilns, Melting Tanks, Enameling, etc. 


Recording and Indicating Thermometers 
for Dry Rooms, Tunnel Driers, etc. 


Humidity Indicators and Recorders 
for Driers. 


Recording Pressure Gauges and Regulators 
for Filter Press, Steam Lines, etc. 


Recording and Indicating Draft and Vacuum Gauges 
for Flues, Stacks, Tunnel, etc 


Send for Catalogs on any of above 


Taylor Instrument Companies 


ROCHESTER, N. Y., U. S. A. 


Canadian Plant, Tycos Building, Toronto 
Manufacturing Disiributors in Great Britain, Short and Mason, Ltd., London 


UNITED FELDSPAR CORPORATION 


10 E. 4oth Street 
New York, N. Y. 


Controlling and Operating 


TENNESSEE MINERAL PRODUCTS CORPORATION 
North Carolina Minpro Feldspar 


OXFORD MINING & MILLING COMPANY, INC. 
Maine Oxford Crystal Feldspar 


UNITED STATES FELDSPAR CORPORATION 
New York Cranberry & Kennyetto Feldspar 


Sole Sales Agents 
THE ROESSLER & HASSLACHER CHEMICAL CO. 


10 E. 40th Street 
New York, N. Y. 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
21 
Journal of the Society of Glass 25 
5 
Roessler and Heaslacher Chemical Co... Inside Front Cover 


(When writing to advertisers, please mention the JOURNAL) 


é 


30 _. JOURNAL OF THE 


PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


ELLSWORTH PRICE OGDEN 
Consulting Ceramic Engineer 
Columbus, Ohio 


Manufacturing Problems, Plant Appraisal 
and Design, Heavy Clay Products, 
Refractories 


1957 Chelsea Road *Phone UN. 9867-R 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


Petrographic Laboratory 


W. Harold Tomlinson 


Microscopic examinations. 
All petrographic work. 


114 Yale Ave. 
Swarthmore, Pennsylvania 


JUST THINK! 
Only $30.00 
per year 
for this space 


WANTED Reliable man with sales 
ability and with knowledge of Clays 
for white ware lines to sell high grade 
Ball and Sagger Clays to the potting 
industry. Prefer man who lives in 
the vicinity of the pottery district. 
Address Box 79-C, American Ceramic 
a 2525 N. High St., Columbus, 
Ohio. 


WANTED Burner thoroughly ex- 
perienced in handling glazed hollow 
ware, combination shale and fire clay. 
Must have successful record to pre- 
sent, able to stand close scrutiny of 
past performances. Technical man 
preferred. Location, Indiana. Ad- 
dress Box 80-C, American Ceramic 
Society, 2525 N. High St., Columbus, 
Ohio 


TECHNICAL GRADUATE, varied 
engineering and laboratory research 
experience. Married. Desires perma- 
nent location with Refractory or Art 
Pottery organization any place in the 
United States. Understands produc- 
tion work. Address Box 81-C, Ameri 


‘can Ceramic Society, 2525 N. High 


St., Columbus, Ohio, 


The 
Cost 
of 
Classified 
Advertising 
Is 
35 Words 
for 
$1.00 
and 
5c 
for 
Each 
Word 
Additional 
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<we Have 


INCREASED SALES WITH 
TECHNICALLY CONTROLLED 
RAW MATERIALS 


Feldspars and other ceramic raw 
materials produced and sold by 
our companies are cleaner, more 
uniform, preferred by most 
operators. 


Prompt shipments of all com- 
mercial grades of feldspar in any 
quantities prepared to meet 
your specification can be made 
from any of our operations lo- 
cated in Canada, New England, 
New York, New Jersey, 
Tennessee, North Carolina, Ohio, 
and South Dakota. 


Whatever your feldspar require- 
ments are we can fill them. 
Other raw materials include 
Hard Purple Cornwall Stone, 
Pure Imported French Flint, 
American Sand and Rock Flint, 
Delaware Kaolin, Georgia Clay, 
Bitstone, Placing Sand, etc. 


Consolidated teldsp« 


ir Corporation 


Erwin Company.|nc.) 


‘Golding Sons ( ompany) 
Trenton, N. J. 


‘‘A Combination for Trade Service’”’ 


‘Cast Iron 


VITRO 
GOLD 


Liquid bright—Roman 


Burnishing Brown 
p 
n 
e 1 
Ww 
e 
| 
t 
d h 

y 


COLORS 


for 


Enameling Plants 
Pottery and Glass Wks. 


ENAMELS 


for 
Sheet Steel 


CHEMICALS 


Oxides and Salts of 
Chromium—Uranium 
Cobalt—Copper 
Zirconium—Selenium 
Selenite of Sodium 
Sulphide of Cadmium 
Antimonate of Sodium 


Vitro Mfg. Co. 
Pittsburgh, Pa. 
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The CARBORUNDUM 


EG. U.S. PAT. 


_Recuperator 


CorEBUSTERS 


| 


A CARBORUNDUM RECUPERATOR ON A 
CONTINUOUS BILLET HEATING 
FURNACE 


Carborundum is the Registered Trade Mark of 
The Carborundum Company for its Products 


A Section of Terminal Wall 

in the Carborundum Recu- 

perator Showing Carbofrax 
Tubes and Corebusters 


The CARBORUNDUM Company 


ji, U. 8. PAT. 
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31 Installations in 


4 Major Industries 


THE STORY OF THE 
CARBORUNDUM RECUPERATOR 


DEPENDABILITY—DURABILITY. Inspection of a unit that 
had been in continuous service three years showed no perceptible 
leakage. All the Carbofrax heat transfer tubes and tube terminal 
walls were as straight and true as when first put into service. 
The tube seals were in good condition. 


NO MOVING PARTS. There are no moving parts in the recup- 
erator. Air is supplied by a fan at low pressure, just enough to 
maintain uniform velocity at all times. 


HEAT TRANSFER ELEMENTS. Carbofrax tubular shapes 
having a heat transfer eight or ten times that of fire clay are used. 
The air passes through the tubes. The use of corebusters greatly 
facilitates the rate of heat transfer from waste gas to air. 

Carbofrax maintains its high physical strength at all tempera- 
tures under consideration. 


ACCESSIBILITY. Air chambers are provided, large enough to 
admit a man for inspection and replacement of tubes if necessary. 


MAINTENANCE. The design of the recuperator is such that 
the highest temperature is found in the tube section where the 
waste gases enter the recuperator. The reduction of waste gas 
temperatures is so rapid that the average temperature of the 
whole structure is comparatively low, low enough to insure a long 
life at very little expense. 


WASTE GASES. All the gases leaving the furnace pass through 
the recuperator regardless of their temperature and quantity. 

The waste gas passage through the recuperator is of ample 
area to maintain proper draft at all times. The quantity of dust 
that can repose on the outside surface of the tubes is small and 
does not perceptibly interfere with the transfer of heat through 
the tube wall. 


BUILDING AND OPERATING COSTS. We believe building 
and operating costs are the lowest obtainable per unit of work. 


ADAPTABILITY. It is adaptable to practically all types of 
industriai furnaces. It is especially suited to those requiring 
high flame temperature. 

Regenerators may be replaced by a Carborundum Recuperator 
to advantage. 


(Refractory Division) Perth Amboy, N. J. 
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Every Large Enameling Plant 


Ic iser’t the cost of repairs that worries an enameler 
when his furnace breaks down— it's the very serious 
loss of production. The General Electric continuous, 
heat-seale i enameling furnace assures continuity of 
operation because it is one of the most dependable 
pieces of equipmen: built. If this were not so, 
General Electric would not be using 12 of these 
furnaces in producing its refrigerators—a field of 
manufacture where continuity of operation is all 
important 


Enameling boxes and flat ware in a G-E continuous, 
heat-sealed furnace 


GENERAL 


GENERAL ELECTRIC. COMPANY, SCHENECTAD 
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Can Now Afford Electric Heat 


... With this new furnace 


have long agreed 
that electric heat was the ideal 
heat for firing enamel but they 
usually hesitated to install an 
electric furnace, because they be- 
lieved the cost of operation was 
prohibitive. 


To-day, General Electric repre- 
sentatives are kept continually on 
the jump answering the requests 
of enamelers for personal explana- 
tions of the new G-E continuous 
enameling furnace with heat-sealed 
firing chamber—the. furnace that 
made electric enameling econom- 
ical. 

In a recent 8-hour test, one of these 
furnaces produced 5,000 sq. ft. of 


finished white coat at an average 
gross *economy of 16 lb. per kw-hr. 


This is simply the firing cost, and 
“Including tools 


does not take into consideration 
the reduction in handling charges 
(which in some installations has 
amounted to 66%); the improve- 
ment in the quality of the en- 
amel—freedom from warpage; 
greater toughness, greater uni- 
formity; the greatly reduced main- 
tenance cost; the freedom from 
costly shutdowns; and all the in- 
tangible advantages of electric heat 
which combine to lower over-all 
costs. 


The number of these furnaces, now 
in operation or under construction, 
has increased to 22. Even though 
you are not ready to purchase now, 
you should have the facts. There 
isa heating specialist in your vicinity 
who will give you these facts. Simply 
ask your nearest G-E office. 


ELECTRIC HEAT 


is cheaper than 
hutdowns 


$70-106 D 


ELECTR 


SALES OFFICE 


RINCIPAL CITIES 
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CONTINUOUS FURNACES 
MADE WITH 


CORUNDITE 


In Manion’s first single end furnace ‘“‘built by 
Ferro’’ Corundite was the chosen refractory. We 
we have told in previous advertisements how the 
remarkable success and economy of that first 
furnace led to the erecting of 14 ...... made 
with Corundite. 


Now there are 22! 


And there’s the best proof that Corundite delivers 
results at the lowest unit cost. If it didn’t the 
builders couldn’t afford to use it in jobs like these 
where there simply can’t be any shutdowns for 
repairs. 


Write for the new Corundite Bulletin. 


CORUNDITE 


Refractories, Incorporated 
Since 1882 Massillon, Ohio 


(When writing to advertisers, please mention the JOURNAL) 


| 
| 


AMERICAN CERAMIC SOCIETY 


Established 1869 


B. F. DRAKENFELD & CO. 


For Best and Certain Results Use Only 


HIGHLY STANDARDIZED 
METALLIC OXIDES CHEMICALS 


BLACK OXIDE COBALT 


COBALT SULPHATE 


Especially Prepared for the Silicate Industries 


East Liverpool Ohio Chicago Illinois 


Works: Washington Penna. 


37 
| 
f 45-7 Park Place w York 
i} 
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“HURRICANE” 


DRYERS 


Cut Costs 


RYING is a slow process only when 
inefficient or ordinary 
drying rooms are used, and then the 
results are exceedingly costly. 
With “HURRICANE” Dryers, prop- 
erly suited to your plant, this waste is ro a 
tion, drying proceeds according to a definite time schedule. The work flows 
through the dryer at a uniform rate, without loss of time, energy, or space. 
Aside from ‘‘HURRICANE” dryers of the continuous Conveyor Type there 
are ‘‘HURRICANE” Truck and Tunnel Truck Dryers, Stove Rooms and Man- 
gles for all types of ceramic ware, including electrical insulators, spark plugs, 
pottery, abrasive eee, and enamel ware. 


The Philadelphia Drying Machinery Co. 


3351 Stokley St., Philadelphia, Pa. 
New England Office: 53 State St., Boston, Mass. 


REG. U.S. PAT. OFF. 131 


i 1848 
erin of The Constant Use of 


ENGLISH CHINA CLAYS Ferro Pickle Pills 
ENGLISH BALL CLAYS 


CORNWALL STONE 
TALC (STEATITE) Will increase your 


Enameling Profits 


Dependable Qualities of 
Ceramic Materials for 
all Branches of the 

Industry . Write for booklet & information 


The Ferro Enamel Supply Company 
HAMMILL & GILLESPIE, INC. Cleveland, Ohio. 
225 Broadway 
New York 
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Electrical Porcelain = 

Sanitary Ware 3 

Table Porcelain in Molds 2 

Dipped Table Porcelain = 
Saggers 


Clay Rolls : Spark Plugs 
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You are not Sos: 


TIN OXIDE 


You are missing an 

opportunity to buy 

a superior article 

at an advantageous 
price 


Metal & Thermit Corporation 


Ceramic Department 
Homer F. Staley, Mgr., R. R. Danielson, Director of Research 


120 Broadway, New York City 


and 


